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GENERAL

1.1

SERVICING A NEW
MOTORCYCLE

Always follow the listed service and maintenance recom-
mendations, because they affect the safe operation of
the motorcycle and the personal welfare of the rider. Fail-
ure to follow recommendations could result in death or
serious injury.

Service operations to be performed before customer delivery
are specified in the applicable model year PREDELIVERY
AND SETUP MANUAL.

The performance of new motorcycle initial service is required
to keep warranty in force and to ensure proper emissions sys-
tems operation.

After a new motorcycle has been driven its first 500 miles
(800 km), and at every 2500 mile (4000 km) interval thereaf-
ter, have a Buell dealer perform the service operations listed
in Table 1-2.

SAFE OPERATING
MAINTENANCE

CAUTION

e Do not attempt to retighten engine head boits.
Retightening can cause engine damage.

@ During the initial 500 mile (800 km) break-in period,
use only Harley-Davidson 20W50 engine oil. Failure
to use the recommended oil will result in improper
break-in of the engine cylinders and piston rings.

A careful check of certain equipment is necessary after peri-
ods of storage, and frequently between regular service inter-
vals, to determine if additional maintenance is required.

Check:

1. Tires for abrasions, cuts and correct pressure.

2. Secondary drive belt for proper tension and condition.
3. Brakes, steering and throttle for responsiveness.
4

Brake fluid level and condition. Hydraulic lines and fit-
tings for leaks. Also, check brake pads and rotors for
wear.

5. Cables for fraying, crimping and free operation.
6. Engine oil and transmission fluid levels.

7. Headlamp, passing lamp, tail lamp, brake lamp and turn
signal operation.

SHOP PRACTICES

Repair Notes

NOTE
e® General maintenance practices are given in this section.

® Repair = Disassembly/Assembly.
@ Replace = Removal/Installation.

All special tools and torque values are noted at the point of
use.

All required parts or materials can be found in the appropriate
PARTS CATALOG.

Safety

Safety is always the most important consideration when per-
forming any job. Be sure you have a complete understanding
of the task to be performed. Use common sense. Use the
proper tools. Protect yourself and bystanders with approved
eye protection. Don't just do the job — do the job safely.

Removing Parts

Always consider the weight of a part when lifting. Use a hoist
whenever necessary. Do not lift heavy parts by hand. A hoist
and adjustable lifting beam or sling are needed to remove
some parts. The lengths of chains or cables from the hoist to
the part should be equal and parallel and should be posi-
tioned directly over the center of the part. Be sure that no
obstructions will interfere with the lifting operation. Never
leave a part suspended in mid-air.

Always use blocking or proper stands to support the part that
has been hoisted. If a part cannot be removed, verify that all
bolts and attaching hardware have been removed. Check to
see if any parts are in the way of the part being removed.

When removing hoses, wiring or tubes, always tag each part
to ensure proper installation.

Cleaning

If you intend to reuse parts, follow good shop practice and
thoroughly clean the parts before assembly. Keep all dirt out
of parts; the unit will perform better and last longer. Seals, fil-
ters and covers are used in this vehicle to keep out environ-
mental dirt and dust. These items must be kept in good
condition to ensure satisfactory operation.

Clean and inspect all parts as they are removed. Be sure all
holes and passages are clean and open. After cleaning,
cover all parts with clean lint-free cloth, paper or other mate-
rial. Be sure the part is clean when it is installed.

Always clean around lines or covers before they are removed.
Plug, tape or cap holes and openings to keep out dirt, dust
and debris.



Disassembly and Assembly

Always assemble or disassemble one part at a time. Do not
work on two assemblies simultaneously. Be sure to make all
necessary adjustments. Recheck your work when finished.
Be sure that everything is done.

Operate the vehicle to perform any final check or adjust-
ments. If all is correct, the vehicle is ready to go back to the
customer.

Checking Torques on Fasteners with Lock
Patches

To check the torque on a fastener that has a lock patch do the
following:

1. Set the torque wrench for the lowest setting in the given
torque range for the fastener.

2. Attempt to tighten fastener to set torque. If fastener does
not move and lowest setting is satisfied (torque wrench
clicks), then the proper torque has been maintained by
the fastener.

REPAIR AND REPLACEMENT
PROCEDURES

Hardware and Threaded Parts

Install helical thread inserts.when inside threads in castings
are stripped, damaged orfiot capable of withstanding speci-
fied torque.

Replace bolts, nuts, studs, washers, spacers and small com-
mon hardware if missing or in any way damaged. Clean up or
repair minor thread damage with a suitable tap or die.

Replace all damaged or missing lubrication fittings.

Use Teflon pipe sealant on pipe fitting threads.

Wiring, Hoses and Lines

Replace hoses, clamps, electrical wiring, electrical switches
or fuel lines if they do not meet specifications.

Instruments and Gauges

Replace broken or defective instruments and gauges.
Replace dials and glass that are so scratched or discolored
that reading is difficult.

Bearings

Anti-friction bearings must be handled in a special way. To
keep out dirt and abrasives, cover the bearings as soon as
they are removed from the package.

Wash bearings in a non-flammable cleaning solution. Knock
out packed lubricant inside by tapping the bearing against a
wooden block. Wash bearings again. Cover bearings with
clean material after setting them down to dry. Never use com-
pressed air to dry bearings.

~Coat bearings with clean oil. Wrap bearings in clean paper.

Be sure that the chamfered side of the bearing always faces
the shoulder (when bearings installed against shoulders).
Lubricate bearings and all metal contact surfaces before
pressing into place. Only apply pressure on the part of the
bearing that makes direct contact with the mating part.
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Always use the proper tools and fixtures for removing and
installing bearings.

Bearings do not usually need to be removed. Only remove
bearings if necessary.

Bushings

Do not remove a bushing unless damaged, excessively worn
or loose in its bore. Press out bushings that must be
replaced.

When pressing or driving bushings, be sure to apply pressure
in line with the bushing bore. Use a bearing/bushing driver or
a bar with a smooth, flat end. Never use a hammer to drive
bushings.

Inspect the bushing and the mated part for oil holes. Be sure
all oil holes are properly aligned.

Gaskets

Always discard gaskets after removal. Replace with new gas-
kets. Never use the same gasket twice. Be sure that gasket
holes match up with holes in the mating part.

Lip Type Seals

Lip seals are used to seal oil or grease and are usually
installed with the sealing lip facing the contained lubricant.
Seal orientation, however, may vary under different applica-
tions.

Seals should not be removed unless necessary. Only remove
seals if required to gain access to other parts or if seal dam-

age or wear dictates replacement.

Leaking oil or grease usually means that a seal is damaged.
Replace leaking seals to prevent overheated bearings.

Always discard seals after removal. Do not use the same seal
twice.
O-Rings (Preformed Packings)

Always discard O-rings after removal. Replace with new O-
rings. To prevent leaks, lubricate the O-rings before installa-
tion. Apply the same type of lubricant as that being sealed.
Be sure that all gasket, O-ring and seal mating surfaces are
thoroughly clean before installation.

Gears

Always check gears for damaged or worn teeth.

Lubricate mating surfaces before pressing gears on shafts.

Shafts

If a shaft does not come out easily, check that all nuts, bolts
or retaining rings have been removed. Check to see if other
parts are in the way before using force.

Shafts fitted to tapered splines should be very tight. If shafts
are not tight, disassemble and inspect tapered splines. Dis-
card parts that are worn. Be sure tapered splines are clean,
dry and free of burrs before putting them in place. Press mat-
ing parts together tightly.

Clean all rust from the machined surfaces of new parts.

Part Replacement

Always replace worn or damaged parts with new paris.



CLEANING

Part Protection

Before cleaning, protect rubber parts (such as hoses, boots
and electrical insulation) from cleaning solutions. Use a
grease-proof barrier material. Remove the rubber part if it
cannot be properly protected.

Cleaning Process

Any cleaning method may be used as long as it does not
result in parts damage. Thorough cleaning is necessary for
proper parts inspection. Strip rusted paint areas to bare metal
before repainting.

Rust or Corrosion Removal

Remove rust and corrosion with a wire brush, abrasive cloth,
sand blasting, vapor blasting or rust remover. Use buffing cro-
cus cloth on highly polished parts that are rusted.
Bearings

Remove shields and seals from bearings before cleaning.
Clean bearings with permanent shields and seals in solution.

Clean open bearings by soaking them in a petroleum clean-
ing solution. Never use a solution that contains chlerine.

Let bearings stand and dry. Do not dry using compressed air.
Do not spin bearings while they are drying.

INSPECTING

Leak Dye

When using leak dye with the black light leak detector, add
1/4 oz. (7.4 ml) of dye for each 1 quart (0.9 I) of fluid in the
system being checked.

TOOL SAFETY

Air Tools

@ Always use approved eye protection equipment when
performing any task using air-operated tools.

® On all power tools, use only recommended accessories
with proper capacity ratings.

® Do not exceed air pressure ratings of any power tools.

@ Bits should be placed against work surface before air
hammers are operated.

e Disconnect the air supply line to an air hammer before
attaching a bit.

@ Never point an air tool at yourself or another person.
® Protect bystanders with approved eye protection.
Wrenches

@ Never use an extension on a wrench handle.

® |If possible, always pull on a wrench handle and adjust
your stance to prevent a fall if something lets go.

® Never cock a wrench.

@ Never use a hammer on any wrench other than a STRIK-
ING FACE wrench.

Discard any wrench with broken or battered points.

Never use a pipe wrench to bend, raise or lift a pipe.

Pliers/cutters/prybars

@ Plastic- or vinyl-covered pliers handles are not intended
to act as insulation; don't use on live electrical circuits.

® Don't use pliers or cutters for cutting hardened wire
unless they were designed for that purpose.

® Always cut at right angles.

@ Don't use any prybar as a chisel, punch or hammer.

Hammers

® Never strike one hammer against a hardened object,
such as another hammer.

Always grasp a hammer handle firmly, close to the end.
Strike the object with the full face of the hammer.
Never work with a hammer which has a loose head.
Discard hammer if face is chipped or mushroomed.

Wear approved eye protection when using striking tools.

Protect bystanders with approved eye protection.

Punches/chisels

——r
® Never use a punch or chisel with a chipped or mush-
roomed end; dress mushroomed chisels and punches
with a file.

Hold a chisel or a punch with a tool holder if possible.

When using a chisel on a small piece, clamp the piece
firmly in a vise and chip toward the stationary jaw.

® Wear approved eye protection when using these tools.

® Protect bystanders with approved eye protection.

Screwdrivers

® Don't use a screwdriver for prying, punching, chiseling,
scoring or scraping.

® Use the right type of screwdriver for the job; match the tip
to the fastener.

@ Don't interchange POZIDRIV®, PHILLIPS® or REED
AND PRINCE screwdrivers.

® Screwdriver handles are not intended to act as insula-
tion: don't use on live electrical circuits.

® Don't use a screwdriver with rounded edges because it
will slip — redress with a file.



Ratchets and Handles

@ Periodically clean and lubricate ratchet mechanisms with
a light grade oil. Do not replace parts individually; ratch-
ets should be rebuilt with the entire contents of service
kit.

® Never hammer or put a pipe extension on a ratchet or
handle for added leverage.

e Always support the ratchet head when using socket
extensions, but do not put your hand on the head or you
may interfere with the action of its reversing mechanism.

@ When breaking loose a fastener, apply a small amount of
pressure as a test to be sure the ratchet's gear wheel is
engaged with the pawl.

Sockets

@ Never use hand sockets on power or impact wrenches.

® Select the right size socket for the job.

@ Never cock any wrench or socket.

® Select only impact sockets for use with air or electric
impact wrenches.

® Replace sockets showing cracks or wear.

® Keep sockets clean.

® Always use approved eye protection when using power

or impact sockets.

Storage Units

Don't open more than one loaded drawer at a time.
Close each drawer before opening up another.

Close lids and lock drawers and doors before moving
storage units.

Don't pull on a tool cabinet; push it in front of you.

Set the brakes on the locking casters after the cabinet
has been rolled to your work.



SIDE VIEWS

1.2

6703

15 14 13 12 11 10

1. Right rear turn signal 6. Front brake master cylinder 11. Cam position sensor cover
2. Tail/stop lamp 7. Front brake hand lever 12. Rear shock absorber
3. Seat 8. Headlamp 13. Rear brake pedal
4. Air cleaner cover 9. Front brake caliper 14. Rider footrest
5. Fuel filler cap 10. Chin fairing 15. Passenger footrest
Figure 1-1. 1999 Lightning X1, Right Side View
G702
1. Left front turn signal 6. Battery 11. Rider footrest
2. Headlamp 7. Seat lock 12. Clutch cable
3. Clutch hand lever 8. Rear brake caliper 13. Chin fairing
4. Fuelfiller cap 9. Passenger footrest 14. Oil filter
5. Air scoop 10. Side stand

Figure 1-2. 1999 Lightning X1, Left Side View
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FLUID REQUIREMENTS

1.3

GENERAL

BRAKE FLUID (2000 MODELS)

United States System

Unless otherwise specified, all fluid volume measurements
in this Service Manual are expressed in United States
(U.S.) units-of-measure. See below:

e 1 pint(U.S.) = 16 fluid ounces (U.S.)
® 1quart (U.S.) =2 pints (U.S.) =32 fl.oz. (U.S.)
e 1gallon (US.) =4 quarts (U.S.) =128 fl. 0z. (U.S.)

Metric System

Fluid volume measurements in this Service Manual include
the metric system equivalents. In the metric system, 1 liter (L)
= 1,000 milliliters (mL). Should you need to convert from U.S.
units-of-measure to metric units-of-measure (or vice versa),
refer to the following:

@ fluid ounces (U.S.) x 29.574 = milliliters
pints (U.S.) x 0.473 = liters

quarts (U.S.) x 0.946 = liters

gallons (U.S.) x 3.785 = liters

milliliters x 0.0338 = fluid ounces (U.S.)
liters x 2.114 = pints (U.S.)

liters x 1.057 = quarts (U.S.)

liters x 0.264 = gallons (U.S.)

STEERING HEAD BEARING
GREASE

Use WHEEL BEARING GREASE (Part No. 99855-89).

PRIMARY DRIVE/
TRANSMISSION FLUID

Use only SPORT-TRANS FLUID (Part No. 98854-96 quart
size or Part No. 98855-96 gallon size).

FRONT FORK OIL

Use only TYPE E FORK OIL (Part No. HD-89884-80).

BRAKE FLUID (1999 MODELS)

AcauTion

D.O.T. 5 SILICONE HYDRAULIC BRAKE FLUID can cause
eye irritation and may resuit in minor or moderate injury.
“In case of contact with eyes, flush with plenty of water
and get medical attention. KEEP BRAKE FLUID OUT OF
THE REACH OF CHILDREN!

Use only D.O.T. 5 SILICONE HYDRAULIC BRAKE FLUID
(Part No. 99902-77) in pre-2000 model Buell motorcycles.
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AAWARNING

D.O.T. 4 brake fluid can cause irritation of eyes and skin,
and may be harmful if swallowed. If large amount of fluid
is swallowed, induce vomiting by administering two
tablespoons of salt in a glass of warm water. Call a doc-
tor. In case of contact with skin or eyes, flush with plenty
of water. Get medical attention for eyes. KEEP BRAKE
FLUID OUT OF THE REACH OF CHILDREN. Failure to
comply could result in death or serious injury.

Use only D.O.T. 4 BRAKE FLUID (Part No. 99953-99Y) in
2000 model Buell motorcycles.

FUEL

Use a good quality unleaded gasoline (91 pump octane or
higher). Pump octane is the octane number usually shown on
the gas pump. See 3.2 ENGINE (FUEL) for a detailed expla-
nation of alternative fuels.

ENGINE OIL

Use the proper grade of oil for the lowest temperature
expected before the next oil change.

Cf it is necessary to add oil and Harley-Davidson oil is not

available, use an oil certifieg for diesel engines. Acceptable
diesel engine oil designatiorfs include CE, CF, CF-4 and CG-
4, The preferred viscosities for the diesel engine oils, in
descending order, are 20W-50, 15W-40 and 10W-40. At the
first opportunity, see a Buell dealer to change back to 100
percent Harley-Davidson oil.

Table 1-1. Recommended Oil Grades

coLD
HARLEY- HARLEY- | LOWEST | WEATHER
DAVIDSONTYPE | VISCOSITY DAVIDSON | AMBIENT | STARTS
RATING | TEMP°F | BELOW
50°F
H.D. Multi-Grade SAE Below 40°
10W40 HD 360 (4°C) Excellent
H.D. Multi-Grade SAE Above 40
20080 HD 360 4°C) Good
H.D. Regular Heavy SAE Above 60
50 HD 360 (16°C) Poor
H.D. Extra Heavy SAE Above 80
60 HD 360 (27°C) Poor




‘enbuoy sadosd o) usuBiy - 1

L e

‘abueyd Jo aoejdey - 4

‘Jueapqn| peipoads yim sreougn -
‘goe|das 1o ueap ‘isnipe ‘Joauoco ‘KIEssaseu j| pue ‘1oedsu| - |

1snipy - ¢
:8poD ajqeL

JIOAIBSBI U0 SHIEW Jame| puE Jaddn usemiag
[ena)] 1apujjho Jeisew Jeay

$503 PopioW 4O {Ww Z'E) "ut /| Uiyim Jo sseIB JBIS Lo seWw MOT eroqy
|aa@) Japuy|Ad Jajsew Juoid
. (sj@popy
0002) SIHVHE 6| 9eg sieeh z Alsas piny QINT4 3XvYHE v L'0'a ebueyg
(AB6-E5666-0H 'ON 1Bd) AINT4 IXVHE ¥ 'L'0°C ‘SISO 0002

(££-20666
-0H 'ON Med) QINTd S¥YHE ONNYHAAH INOOITIS § 'L'0'0 SISPOW 6661
adAy pinj4

‘PoAOLUS) 51 1BAOD UEUM|

({siapoy 0002) SAMYHE
6’} ‘(SI9POW B66L) SIHVHE L'L) UOIMPUOD pue [8A8] PNy exelg

"80BUNS §108U00 jeysed Jeye win} p/g-g/| Jely ualyby puey

(W3LSAS NOLLYDIHENT INIDNI 8'1) 481l 11O)

(ss0y L£'2) suenb g2

abueyo Jeyy yum Ayoedea yue |10
“wojisdip uo SyIEW Jamo| pue Jeddn usemiag
1942 10

‘80BLNS [8AB| B UD (PURIS BPIS UO J0U)
yBudn applouciow ‘Yo suiBus ‘einiesadwel Buieledo 1 s0LBA UIM ¥08UD
18a8j 1o Buppeyg

'WALSAS NOLYOIHENT INIONT 9° | 895 '8Bueyo o xeu
By} 8Jojaq pajosdxa aiNjeJBCLIS} 1SBME] BYI 10} JI0 jo apeib Jadoid ay) esn

(§121+-0H ON Hed) HON3HM H3 14 110

ojoedAnf | [ & | 1 | [ 1 " |||y ]|yl (NILSAS NOLLYOIHBNT INIONT 8°1L) no suibug
(WN 6'01-8'9) SqI-u| 96-09 :SISPOW DOOZ
(WN ©'%) sqj-uj Ot 'S|ePON B66L ((s13aown 000z2)
enbuor] | | o [l v bbb AY3LIVE S} (STI0OW 6661) AHIL1IVE ¥'|) suoydsuuco Kiajeg
A (I A DA AL (WA | IADA A A (I [ A
o(fo(o(o|o|ofo|OofofD]|O 0|0
o|0ojo(0|0|O|jO|O|O|O(O|D|DO
4 o|j0oj0Oj0O|jO|O|O|O|(O|D|(O|O|(8B |3
v gB(r|(0O 9 (2|8 |F|0|9|2 (8 |¢F a
MM M N M ! $700LTVID3dS ANV
VNG DAL N 3 SNOLLVH3dO 30IAH3S
N TV | OB [ D) DO | DO | IO N (DL | DN (I | I I N 3
v ojo(DoD|O|(O|O|O|0O|O|O(D|D|D|H
ojo(poD|jD|O|(O O|O|O|O(ODO|OD|D|d
0D|S|(0|S|0|S|0|S|0|S|0|S|S
o|L|S|e|lo0|2|Ss|2|0|2|S|&
E Pl ¢ el S [ L [BEN |

S|eAlaju] adsueuajuiely Jeinbay ‘z-1 ajqel

1-7



‘wiopad - X
‘anbuo} Jadoud of uayybyy - |
‘abueyo 1o soeidey - H

‘JueoLgn| pajoads yum ayeougn -
‘soe|dal Jo ueso ‘1SNIpE ‘1984100 'AlESSE08U || puE ‘joedsu) - |

Isnlpy - ¥
:apog ajqeL

usened asimMss0.0 B Ul (WN 2°21-6°6) SAI-l 6-4
anbio) maios 1802 uojjoadsu) yanin
(ww z'g-9°1) ‘Ui 8/1-91/1
Aejdeayy Jana| pueH ¥ v v v v v v (HOLNTD 21 1) wauwisnipe Yoo
(WN 5'82-0'61) SAIH L2-PL
anbuo) Bnjd ujeig|
‘(puels apis uo 10U)
1yBudn ajaAsioow ypum Bupds Yoynio Jo WoRoq Yoea. pinoys pinj4
18A9)] pINi4
(96-7S886 'ON MEd) QINTd SNVHL-AHOJS Jo 18l 5670) enb 0'L {rLL11-8 ON HEd) ONYLS LHOdJNS T33HM Hv3d
junowe pue adA) pini4 (N T ™ O = T~ - I~ I I - (HOLNT1D 21 1) PNy} UCISSIWSURI/BALD AIBLIL
“A|uo sjes ul soe|daY "UDISOLIDD PUE JEam 10} ¥08uDf | | | [ | (ST33IHM ONV S3HIL 1 1°1) sBuuesq |eaum
(ST33HM ONY STHIL L1°L)
'PIOD BJE S8JI) UBUM Bunssaud yoauD| | | I | | | 1 | | | | | 1 1 | abewepyeem Jo) sl 1oedsu pue aunssaud any
all il all | ! 1 sjooq pue suid Bujunow Jadiea exeiq Jeal Jo uolipuog
({S1300W 6661} SHOLOH ANV
anoes are sapquesse uidaappieyoeudl L | L0 o b e b e b e e o SAvd 348 8'1) (AU S|1epOW 6661) S10UBISE) J0j0S BNEUG JU0iq
(ww g'p}ur8L'o
SSaUNOIY) 10)04 SEIQ WINWIUIW
{ww 0°L) W $0°0 ({S1300W 0002) SHOLOH ANV SAYd IxvHE 01'L) '(STIA0W 6661)
ssauojyl ped ayesq wnwjuiy I S 0 [ | DS | /_ I B SHOLOH ONY SAvd 3XvHE 8'1) /eem Joj si0jos pue sped exeig
g (siopow 0002} SIHYHE 6°1 '((SIBPOW 6661) SIMVHE L'})
"Bujpuiq 10U PUB YIOOWS 89 PNOYS UOKOE [epad 1 I [ | 1 [ I [ weaunsnipe WwBiay repad exeuq jeay
WA [ AL (AN DA | A | IADA | IADA || A | DA [N A
o|lo|0O|D|O|O|(O|0O|O|O|O]|OD]|D
o|/0o|o|Oo|jOo|OjO|O|O|O|OD|O]|DO
1 o|lolofDoD|O|Of(O|O|O|O|O|O|8 |3
v g|¥|0|9|Z2Z|8| VY| 0|9|2|8|F a
¥ v|E|E|E
n|l"|*? sl ! S700L7VIO3dS ANV
VYD SOUARS N _ - SNOLLYH3dO OIAH3S
N I DAL IO | AT | TOA IO | DAL IO | IO TN | DA (BN TN 3
v ojo(of(0|(0|O|(D|O0O|O0O|0O|O|jO|O|H
o(ojo(f0oj0O|OD|O0O/O0O|O0O|0O|0|0O|O0|d
o|s|(o|/s|0|S|0|S|0|S|0|S|S
o|i|S|2|0|Z|Ss|E@|Oo|L&]S|@
Eje|T|C|C|LHL|L]E|L
LY

1-8



‘Ulloped - X “JuEDLqN| paipoads ylM Bjeouqn -

"enbuo) Jedoud o} uapybyl - 1 ‘80e|dal Jo ueso ‘isnipe ‘joa.00 ‘Aressedeu ji pue ‘Joadsy| - |
‘abueyd 10 aoedey - H Jsnipy -
:@poQ a|qeL

(WN ¥¥2-6'F1) SA-H BL-LL

anbuoy

LINVYOIYENT 3ZI3S-LLNY 3L11001 H

jueapgn

(ww 60" 1-26'0) "Wl £40°0-880'0

deb 6n|d yieds

ZhHg oN

adA) 6nid yuedg H I H 1 H | (SON1d HHVYdS 02'1) sBnid yiedg

pessaidwod Ajin) 30} s doj wou) (Ww 08) Ul GL'E
@8] pinj4

3 3dALNOSAIAVA-AITHYH (Y0006S-8 ON HEd) IDNYD 110 13A31-04d
1o 304 H (10 MHO4 LNOH4 81 1) |10 %40} Juoi-

(6B-55866 'ON VEd) 3SV3YD ONIHY3E T33IHM
jueagny

(6% 6°2-0'2) A1 §'9-S¥ (SONIHVY3E AV3H DONIEIILS 61°1)
susooleymuoyndoredsod) | [ W | 1 [ b e e b weunsnipe Buueaq peay Bupiesig

"asempiey Bujunow esoo) pue seem Buysng Joj yoeyo I | | I I | I (NOISN3JSNS L1 |) 10q108qe YoOys Jeay

(WN 8'9-6't) 8q|-U} 09-0

anbuo) smaids uojoadsu)|

(Ww /°21-G'6) "W 2/}-8/E

aujBue p|oa yim Aejdeay ujey)
(Ww S°6-p'g) "Wl G/E-H/1

aujBua joy yym Aejdeay uieyn I [ | I 1 | I (NIVHO AHVYINIHG 1" 1) uleyd Aewud
(WN 6°'86-5°68) SaI-Y £2-89
anbuo} Inu ayxe Jeay

(WW G P 1'8E) Ul GL'1-0G'L
(pepeojun

uojsuadsns) aoi0) premdn jo (By c'y) sq 01 yum uopdejep ljeg

(18ESE-OH ON LBd) IDNVYD NOISNIL 17138
I (NOILD31430 17138 HY3H €1°1) uonoayep Jjeq Jeey

vqnnna
voccc§ -
noooci
QNOOQ§ =
nn:nci =]
N*aoag -
= |-
wooog
vnaui
=
mﬂax <<

Nﬂnﬁﬂa
FNHDQQ

S700LVIO3dS ANV

V1iva 30IAH3S SNOLLYH3dO 30IAH3S

ar~woos

NnmooosS

NNWwWoOS

NooooS

rnoooS

~nwoosS

woooS

nwoos

«QZZO0 a4
noos=S
arwe-—0ow

= = | _
MOCOCOE w®mooOoy

= = |-
~rooeocE rweoooyg

~NbwOoOS
~rNbmOoOS

1-9




‘usopad - X “Jueaugn| pajjioads yim sleaugqm -
‘enbuoy Jadosd oy usybiy - L ‘goejdeu Jo uesp ‘Jsnipe ‘1oeuo00 AUEssaosau Ji pue pedsu) - |
-afiueyd 10 ecejdey - 4 snipy - ¥
:8poQ ajqeL
X | X | X | X | X | X|X|X]|X]|X]|X]|X|X]|X 1s81 pecy
1 1 i 1 1 1 L sljoq pesy auibue jdeoxe sieusisey ||y
PRl 1 SRS 0 (RIS | (RSEN | [SuE | RERIS| | S ) (£ uonoeg) sayoums pue Jueiudinba [2oulo8|e ||e jo uojeiado
| A 0 (SRSl 1 BREEE ( JRAEEE 0 [N 0 (WS ) (£ uonoag) waisAs yoouew|
| | | | | | I (g uogoes) siunow sulBugy
| 7 1 1 1 1 1 (QNVLS 3QIS 05°2) puEls apis
"pesinbai se soe|dal pue sieed g Aleas SwelsAs exeig +°1°'0°g uo
[ees sadijed pue JBpuljAD JBjSeL JEB) PUE 1UOJ) j08dSul D) PBPUSLILLODA) SI |
pannbeas se eoejdal pue siead ¢ Aieas swaj
-sAs evelg ¢ °L'Q'Q UO Seuj| 8yeiq Jeal U JUoJ) 1280Su| 0] PEPUBWILLICIS S| )
*SUOII98ULOD 8S00| PUE SHES| 10] %080 | EN O EN O EN R RN BN (€ pue g uoiag) seul| exyeiq pue |10
(68-55866 AH "ON Wed) 3SYIHD DNIHYIE 133HM
ueaugn 1 | B I ] | (WHYONIMS £2'2) sbuyeeq wwuebuims
(eidind) 222 H3®O0T1AVIHHL ILILDOT
weaugny | | 1 1 I I (WHVONIMS £2'2) 110q jond uuebuims
(HOSN3S
UollBIGIED 'HOSNIS NOILISOd F1LLOHHL v uofioas eeg X NOILISOd 31LLOHHL €€'¥) (SdL) JoSuBS UDIISOd BjH0JY L 018zaY
" uooeg aeg| o {5314 73N4 ININNI SE'¥) J8liid 18nd
[ I I 1 | I | | 1 | | | syea| Joj sBupy pue sesoy fjddns jang
- (#0% L¥-QH ON Med) LM LS3L HOLOINNOD SSINHVH
I I 1 I (ONIWLL NOLLINDI £2°}) Buiwn uoub
WdH 0504-058
-9ipi Jejnbey | PSR 1 BIRN + BEARN 1 BREN 1 (SIS 0 [ 1 (ONIWLL NOILINDI €£2' ) poeds a|p| au|Bu3
‘Bujpuiq 10U PUB LIOOWS 8q 1SN S|0AU0D | i ! I I | | ! I (N | | | 1 (S319YD I1LLOHHL 22°}) 510U apjoiy jo uonessdo
(2 uonoeg) 1ene| puey
‘Aejdesy) pue ebewep Jo| 30810 1 1 10y 1 g | G | pUE BIGED |0AUOI YINR 'SBIGEOD 0IJUCD BIHIOILL 18AB| PUBL 8)EIQ 1U0i
“Aejdesy; pue efiewep 1o} %08UQ b | 1 1 Al gl 1 I (TOYULINOD FTLLOHHL L£°2) S8jqeD ‘anss|s dub j01ju0d ejpoy |
"SUCIPUOD AISTIP U| UBYO BIOW 08U o o) H H H o | (431714 H3INYIIO HIY 12°1) 18|y Jeueelo Jiy
T || A I DA (I DA | A IO | DA DA | A
o|0o/0o(0/0|O|jO|D|O|D|O|O]|O
o|0DjO0O{O|O0O|O|O|O|D n o|j0|o0
q ojoj0O|OD|(O|O|O/0O|O0O|jD|O]|O|B|3
v g|v|(0D|9|2|8|¥v¥ | 0|9|2|8|F a
v 14 clE|clE] |
MM i _ $700LTVIOAdS ANV
YA¥Q SONE N 4 SNOILYH3O 3DIAH3S
N 1WA [ IO IO | IO | DN | L | IONE | IO | DO | T DN [ DA I 3
v o/j0|0|O|O|0O|O|O|O0O|0O|O0|0O|0|H
o(ojo|jDO|jOo/O|O|O(O|O|O0O|O|O0]|d
o|s|o|s|o(S|0|S|(0|S|0|S|S
oj2Z|s|e|ojL|[s|e|o|L|S |2
C N 2 (NN Z BEN L BES L

f’

1-10



BATTERY (1999 MODELS)

1.4

GENERAL

@ Batteries contain sulfuric acid which can cause severe
burns. Avoid contact with skin, eyes or clothing. Fail-
ure to do so could result in death or serious injury.

® Batteries produce explosive hydrogen gas at all
times, especially when being charged. Keep ciga-
rettes, open flame and sparks away from the battery
at all times. Ventilate area when charging battery.
Always protect hands and protect eyes with shield or
goggles when working near a battery or acid. KEEP
BATTERIES AND ACID OUT OF THE REACH OF
CHILDREN!

The permanently sealed, maintenance-free battery is below
the seat in the center of the vehicle. Remove the battery from
the right side of the motorcycle.

The battery requires no additional fluid at any time.
Check the battery:

® Atevery scheduled service interval.

® When storing or removing the motorcycle from storage
for the season.

INSPECTION —

AWARNING

Batteries contain sulfuric acid which can cause severe
burns. Avoid contact with skin, eyes or clothing. Always
wear approved hand and eye protection when working
around batteries. Battery electrolyte is poisonous. Keep
children away from battery. Failure to do so could resulit
in death or serious injury.

ANTIDOTE

External — Flush with water.

Internal = Drink large quantities of milk or water, fol-
lowed by Milk of Magnesia, vegetable oil or
beaten eggs. Call doctor immediately.

Eyes - Flush with water, get immediate medical

attention.

1. Battery top must be clean and dry. Dirt on the top of bat-
tery may cause the battery to self-discharge at a faster
than normal rate.

2. See Figure 1-3. Inspect battery terminal nuts (8) and
cables (5, 10) for breakage, loose connections and cor-
rosion. Clean clamps. Apply light coat of petroleum jelly
or corrosion-retardant material to both battery terminals.

3. Inspect battery for discoloration, raised top or warped
case which may indicate battery has been overheated or
overcharged.

4. Inspect the battery case for cracks or leaks.

b0774x1x

Battery strap
Locknut
Locknut
Bolt
Negative cable assembly
Bolt (2)
Spacer (2)
Nut (2)
Pad
. Positive cable assembly
. Battery
. Negative terminal
. Positive terminal

CEONIOARBP

- d k-
LN =0

Figure 1-3. Battery (1999 Models)

AWARNING - EXPLOSIVE GASES

Cigarettes, flames or sparks could cause battery to
explode which could result in death or serious injury.
Always shield eyes and face from battery. Do not
charge without proper instruction and training.
Securely connect cables to the proper terminals.

POISON - CAUSES SEVERE BURNS

Contains sulfuric acid. Avoid contact with skin, eyes,
and clothing. In event of accident, flush with water
and call a physician immediately.

KEEP OUT OF REACH OF CHILDREN

Figure 1-4. Battery Warnings
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STORAGE

AWARNING

Always store batteries where they cannot be reached by
children. Contact with the battery’s sulfuric acid could
result in death or serious injury.

CAUTION

The electrolyte in a discharged battery will freeze if
exposed to freezing temperatures. Freezing may crack
battery case and buckle battery plates.

If the motorcycle will not be operated for several months,
such as during the winter season, remove the battery from
the vehicle. See REMOVAL.

Charge the battery until the correct voltage is obtained.
Charge the battery every other month if it is stored at temper-
atures below 60°F (16°C). Charge more frequently if stored in
a warm area, above 60°F (16°C). See CHARGING BAT-
TERY.

REMOVAL

NOTE
Battery cable routing will depend upon vehicle production
date. Some motorcycles may have the battery cables routed
over the top of the battery and below oil tank.

AWARNING

Always disconnect the negative cable first. If the positive
cable should contact ground with the negative cable
installed, the resulting sparks may cause a battery explo-
sion which could result in death or serious injury.

1. See Figure 1-5. Disconnect battery cables, negative ter-
minal (4) first.
a. Remove bolt (2) (metric) holding negative cable (4)
to negative terminal (5). Do not misplace spacer (3)
or terminal nut (7).

b. Remove bolt (2) (metric) holding positive cable (1) to
positive terminal (6). Do not misplace spacer (3) or
terminal nut (7).

2. See Figure 1-6. Remove battery strap locknut (3) (met-
ric). Unhook battery strap (2) from frame near negative
terminal.

3. Cut any cable straps holding oxygen sensor connector to
battery.

4. Remove battery from right side.

NOTE
See 7.9 BATTERY (1999 MODELS) for testing and charging
information.

1-12

Positive battery cable
Bolt (2)

Spacer (2)

Negative battery cable
Negative battery terminal
Positive battery terminal
Nut (2)

NS0 P M

Figur; 1-5. Battery Cables

—
1. Threaded shaft
2. Battery strap
3. Locknut

Figure 1-6. Battery Strap, Left Side

INSTALLATION

1. Clean cable connectors and battery terminals using a
wire brush or sandpaper to remove any oxidation.

2. See Figure 1-7. Place battery on battery tray pad. Insert
battery from right side of motorcycle.

Always connect positive battery cable first. If the positive
cable should contact ground with the negative cable
installed, the resulting sparks may cause a battery explo-
sion which could result in death or serious injury.



CAUTION

Connect cables to correct terminals of battery or serious
damage to motorcycle electrical system will occur.

3. See Figure 1-5. Connect battery cables.

a.

C.

Connect positive cable (1) to positive (+) battery ter-
minal (6) using bolt (2) (metric), spacer (3) and nut
(7).

Connect negative cable (4) to negative (-) battery
terminal (5) using bolt (2) (metric), spacer (3) and
nut (7).

Tighten bolts to 40 in-Ibs (4.5 Nm).

4. Install battery strap.

d.

d.

See Figure 1-8. Insert tab on right side of battery
tray. Place battery strap around top side of battery.

See Figure 1-6. Hook edge of strap into frame tab.
Insert threaded shaft (1) on strap through frame tab.

Install battery strap locknut on threaded shaft.
Tighten to 40 in-lbs (4.5 Nm).

5. Apply light coat of petroleum jelly or corrosion-retardant
material to both battery terminals.

6. Secure oxygen sensor connector with new cable straps.

Figure 1-7. Battery Pad

Figure 1-8. Battery Strap, Right Side




BATTERY (2000 MODELS)

1.5

GENERAL

All batteries are permanently sealed, maintenance-free,
valve-regulated, lead/calcium and sulfuric acid batteries. The
batteries are shipped pre-charged and ready to be put into
service. Do not attempt to open these batteries for any
reason.

AWARNING

All batteries contain electrolyte. Electrolyte is a sulfuric
acid solution that is highly corrosive and can cause
severe chemical burns. Avoid contact with skin, eyes,
and clothing. Avoid spillage. Always wear protective
face shield, rubberized gloves and protective clothing
when working with batteries. A warning label is attached
to the top of the battery. See Figures 1-9 and 1-10. Never
remove warning label from battery. Failure to read and
understand all precautions contained in warning label
before performing any service on batteries could result
in death or serious injury.

ANTIDOTE

External Flush with water.

Drink large quantities of milk or
water, followed by milk of
magnesia, vegetable oil or beaten
eggs. Call doctor immediately.

Internal

Flush with water, get immediate
medical attention.

Eyes

11730x8x

Figure 1-9. Maintenance-Free Battery (Typical)

—

BATTERY TESTING

Voltmeter Test

See Table 1. The voltmeter test provides a general indicator
of battery condition. Check the voltage of the battery to verify
that it is in a 100% fully charged condition. If the open circuit
(disconnected) voltage reading is below 12.6V, charge the
battery and then recheck the voltage after the battery has
set for one to two hours. If the voltage reading is 12.8V or
above, perform the load test described in Section 7

A @ A

Contents Wear Contents
are Corrosive. Safety Glasses. are Explosive.

A®

NON-SPILLABLE

This is a ready filled
activated, SEALED BATTERY.
NEVER remove strip.
Refer to owner 's manual
for charging instructions.

If battery Is put into service after
date shown, for minimum

of 1 hour at 6-10 amps.
(See side of battery for date.)

OO
AW

GASES ¢
CAUSE BLINDNESS |
OR INJURY,

KEEP QUT OF REACH OF CHILDREN. DO NOT OPEN BATTERY.

®» @D

Kee Read Keep Away
Flames Instructions. From Children.

A DANGER/POISON
| = FLUSH EYES
L = IMM EDIATELY
WITH WATER.

way.

CAN CAUSE
FLAMES 1 BLINDNESS OR
‘SMOKING § SEVERE BURNS.

f1733x8x

Figure 1-10. Battery Warning Label



Table 1. Voltmeter Test

BATTERY CHARGE CONDITIONS
Voltage (OCV) State of Charge
12.8 100%

126 75%

123 50%

12.0 25%
1.8 0%

DISCONNECTION AND REMOVAL

1. Remove seat. See SEAT, REMOVAL, Section 2.

Always disconnect the negative battery cable first. If the
positive cable should contact ground with the negative
cable installed, the resulting sparks may cause a battery
explosion that could result in death or serious injury.

2. Unthread bolt and remove battery negative cable (black)
from battery negative (-) terminal.

3. Unthread bolt and remove battery positive cable (red)
from battery positive (+) terminal.

4. Remove battery strap locknut (metric). Unhook battery
strap from frame near negative terminal.

5. Cut any cable straps holding oxygen sensor connector
to battery.

6. Remove battery from right side.

CLEANING AND INSPECTION

1. Battery top must be clean and dry. Dirt and electrolyte
on top of the battery can cause battery to self-dis-
charge. Clean battery top with a solution of baking soda
(sodium bicarbonate) and water (5 teaspoons baking
soda per quart or liter of water). When the solution stops
bubbling, rinse off the battery with clean water.

2. Clean cable connectors and battery terminals using a
wire brush or sandpaper. Remove any oxidation.

3. Inspect the battery screws, clamps and cables for
breakage, loose connections and corrosion. Clean
clamps.

4. Check the battery posts for melting or damage caused
by overtightening.

4

5. ‘Inspect the battery for discoloration, raised top or a
warped or distorted case, which might indicate that the
battery has been frozen, overheated or overcharged.

6. Inspect the battery case for cracks or leaks.

f1732x8x

Effect of Temferamre on
Battery Seif-Discharge Rate
100%
(ol S, ul..".
‘; 3 ltﬂl.,“'.' . ' ?T-'F
T A B S o

i \, at105°F o ns,
.5 .“"“l'uu

Figure 1-11. Battery Self-Discharge Rate

STORAGE

Always store batteries where they cannot be reached by
children. Contact with the battery’s sulfuric acid could
result in death or serious injury.

The electrolyte in a discharged battery will freeze if
exposed to freezing temperatures. Freezing may crack
the battery case and buckle battery plates.

If the motorcycle will not be operated for several months,
such as during the winter season, remove the battery from
the motorcycle and fully charge. See CHARGING BATTERY,
Section 7. ?

Self-discharge is a normal condition and occurs continuously
at a rate that depends on the ambient temperature and the
battery's state of charge. Batteries discharge at a faster rate
at higher ambient temperatures. To reduce the self-dis-
charge rate, store battery in a cool (not freezing), dry place.
See Figure 1-11.

Charge the battery every month if stored at temperatures
below 60" F. (16" C). Charge the battery more frequently if
stored in a warm area above 60° F. (16" C).

NOTE

The H-D Battery Tender Automatic Battery Charger (P/N
99863-93TA) may be used to maintain battery charge for
extended periods of time without risk of overcharging or boil-

ing.

When returning a battery to service after storage, refer to the
instructions under CHARGING BATTERY, Section 7.

1-15



BATTERY INSTALLATION AND
CONNECTION

1. Place the fully charged battery into the battery box, ter-
minal side forward.

CAUTION

Connect the cables to the correct battery terminals or
damage to the motorcycle electrical system will occur.

AWARNING

Always connect the positive battery cable first. If the
positive cable should contact ground with the negative
cable installed, the resulting sparks may cause a battery
explosion that could result in death or serious injury.

CAUTION

Overtightening bolts can damage battery terminals.

P

Insert bolt through battery positive cable (red) into
threaded hole of battery positive (+) terminal. Tighten
bolt to 60-96 in-lbs (6.8-10.9 Nm).

Insert bolt through battery negative cable (black) into

w

threaded hole of battery negative (-) terminal. Tighten

bolt to 60-96 in-Ibs (6.8-10.9 Nm).

Apply a light coat of petroleum jelly or corrosion retar-
dant material to both battery terminals.

e

o

Install battery strap.

a. Insert tab on right side of battery tray. Place battery
strap around top side of battery.

Hook edge of strap into frame tab.
Insert threaded shaft on strap through frame tab.

d. Install battery strap locknut on threaded shaft.
Tighten to 40 in-lbs (4.5 Nm).

Apply light coat of petroleum jelly or corrosion-retardant
material to both battery terminals.

Secure oxygen sensor connector with new cable straps.
Install seat. See SEAT, INSTALLATION, Section 2.

®

® ©



ENGINE LUBRICATION SYSTEM

1.6

CHECKING ENGINE
OIL LEVEL

Check engine oil level:
® At least once every 500 miles (800 km).
® At every scheduled service interval.

NOTE

If engine uses more oil than normal or if vehicle is operated
under harsh conditions, check oil more frequently.

When checking or changing engine oil:
@ Warm vehicle to normal operating temperature.

@ Turn engine off.

® Hold motorcycle upright (not leaning on side stand) on a
level surface.

1. Remove seat.

2. See Figure 1-13. Remove filler cap/dipstick from oil tank.
Wipe dipstick clean.

3. Install filler cap onto oil tank. Make sure cap is fully
seated on tank.

CAUTION

Do not switch oil brands indiscriminately because some
oils interact chemically when mixed. Use of inferior oils
or non-detergent oils can damage the engine.

4. Remove filler cap again and check oil level on dipstick.

a. Qil level should be between upper (1) and lower (2)
dipstick level marks.

b. If oil level in tank is below lower mark of dipstick, add
oil to tank. Recommended viscosity depends upon
ambient temperature. See Table 1-3. If it is neces-
sary to add oil and Harley-Davidson oil is not avail-
able, use an oil certified for diesel engines.
Acceptable diesel engine oil designations include
CE, CF, CF-4 and CG-4. The preferred viscosities
for the diesel engine oils, in descending order, are
20W-50, 15W-40 and 10W-40. At the first opportu-
nity, see a Buell dealer to change back to 100 per-
cent Harley-Davidson oil.

c. Install filler cap/dipstick.

After installing seat, pull upward on front of seat to be
sure it is locked in position. If seat is loose, it could shift
during vehicle operation and startie the rider, causing
loss of control which could result in death or serious

injury.

5. Install seat.

1 0il pressure
switch

Figure 1-12. Qil Filter and Mount

b0137box

1. Upper mark
2. Lower mark

Figure 1-13. Checking Oil Tank Level

Table 1-3. Recommended Oil Grades

CcOLD
HARLEY- | LOWEST | WEATHER
HARLEY-DAVIDSON | \1scosiTY | DAVIDSON | AMBIENT | STARTS
RATING | TEMP °F | BELOW
50° F
H.D. Multi-Grade SAE Below 40
10W40 HD 360 (@°C) Excellent
H.D. Multi-Grade SAE Above 40°
COMED HD 360 (4°C) Good
H.D. Regular Heavy SAE Above 80
3 HD 360 (16°C) Poor
H.D. Extra Heavy SAE Above 80’
60 HD 380 (27°C) Poor
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CHANGING ENGINE OIL
AND FILTER

Change engine oil:
@ Atthe 500 mile (800 km) service interval.
® Atevery 5000 mile (8000 km) service interval thereafter.

® When storing or removing the motoreycle for the season.

NOTE

The_ colder the weather, the shorter the recommended oil
change interval. A vehicle used only for short runs in cold
weather must have the engine oil drained more frequently.

=y

Place a suitable container under the motorcycle.

2. See Figure 1-14. Compress clamp (2). Remove drain
plug (3) from drain hose (1). Direct hose to container and
completely drain oil tank.

3. Install drain plug (3) on drain hose (1). Tighten clamp (2).

4. Remove oil filter using OIL FILTER WRENCH (Part No.
HD-42311).

5. Clean filter gasket contact surface on crankcase. Surface
should be smooth and free of any debris or old gasket
material.

6. See Figure 1-15. Apply a thin film of oil to filter gasket
contact surface on crankcase and to new oil filter.

7. Pour 4.0 ounces (0.12 liter) of clean oil into new filter
when changing oil.

8. Screw filter onto adapter until filter gasket touches crank-

case surface. Apply another 1/2-3/4 turn by hand.

AAWARNING

Be sure no oil gets on tires when changing oil and filter.
Traction will be adversely affected which may lead to
loss of control which could result in death or serious

injury.
9. Fill oil tank with an oil from Table 1-3. Qil tank capacity is

2.5 quarts (2.37 liters) including the 4.0 ounces (0.12
liter) added in Step 7.

10. Install filler cap onto oil tank. Make sure filler cap is fully
seated.

After installing seat, pull upward on front of seat to be
sure it Is locked in position. If seat is loose, it could shift
during vehicle operation and startle the rider, causing
loss of control which could result in death or serious

injury.
11. Install seat.

12. See Figure 1-16. Start engine. Verify that oil pressure
signal light on instrument support turns off when engine
speed is 1000 RPM or above.

13. Check for oil leaks at oil filter and drain hose.
14. Check oil level. See CHECKING ENGINE OIL LEVEL.
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1. Drain hose
2. Clamp
3. Drain plug

Figure 1-14. Oil Tank Drain Line

b0138aox

Apply a thin film of oil to new filter
gasket and crankcase mounting plate

Figure 1-15. Ol Filter

b0091x7x
Oil pressure
signal light

X m\é ©)

Figure 1-16. Oil Pressure Signal Light




BRAKES (1999 MODELS)

GENERAL

D.O.T. 5 brake fluid can cause irritation of eyes and skin.
These events could result in death or serious injury. In
case of contact with skin or eyes, flush with plenty of
water. Get medical attention for eyes. KEEP BRAKE
FLUID OUT OF THE REACH OF CHILDREN. Failure to
comply may result in mild or moderate injury.

Check brake fluid level and condition:

® Atthe 500 mile (800 km) service interval.

® Atevery 5000 mile (8000 km) service interval thereafter.
® When storing or removing the motorcycle for the season.

Front brake hand lever and rear brake foot pedal must have a
firm feel when brakes are applied. If not, bleed system as
described.

BLEEDING BRAKES

NOTE

Hydraulic brake fluid bladder-type pressure equipment can
be used to fill brake master cylinder through the bleeder
valve, Remove master cylinder reservoir cover so that system
cannot pressurize. Do not use pressure bleeding equipment
when the hydraulic system is sealed with master cylinder res-
ervoir cover and gasket in place.

1. Install end of a length of plastic tubing over caliper
bleeder valve; place other end in a clean container.
Stand motorcycle upright.

a. Front brake bleeder valve-see Figure 1-17.
b. Rear brake bleeder valve-see Figure 1-18.

2. Add D.O.T. 5 SILICONE HYDRAULIC BRAKE FLUID to
master cylinder reservoir. Do not reuse brake fluid.

a. Bring fluid level to within 1/8 in. (3.2 mm) of molded
boss for front master cylinder reservoir,

b. Remove seat to locate master cylinder reservoir.
Bring fluid level between upper and lower marks for
rear master cylinder reservoir.

3. Depress and hold brake lever/pedal to build up hydraulic
pressure.

4. Open bleeder valve (metric) about 1/2-turn counterclock-
wise; brake fluid will flow from bleeder valve and through
tubing. When brake lever/pedal has moved 1/2-3/4 of its
full range of travel, close bleeder valve (clockwise). Allow
brake lever/pedal to return slowly to its released position.

Bleeder valve
(metric)

Bleeder valve
(metric)

Figure 1_ 1 8. Rear Brake Bleeder Valve

5. Repeat Steps 2-4 until all air bubbles are purged.
6. Tighten bleeder valve (metric) to 3-5 ft-Ibs (4.1-6.8 Nm).
7. Verify master cylinder fluid level as described in Step 2.

Always test motorcycle brakes at low speed after servic-
ing or bleeding system. To prevent death or serious
injury, Buell recommends that all brake repairs be per-
formed by a Buell dealer or other qualified mechanic.

8. Attach covers to master cylinder reservoirs.

a. Tighten screws on master cylinder reservoir cover to
9-13 in-lbs (1.0-1.5 Nm).

b. Tighten cap on rear master cylinder securely.
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REAR BRAKE PEDAL

Always test motorcycle brakes at low speed after servic-
ing or bleeding system. To prevent death or serious
injury, Buell recommends that all brake repairs be per-
formed by a Buell dealer or other qualified mechanic.

Check rear brake pedal height.

@ Before every ride.

@~ At the 500 mile (800 km) service interval.

@ Atevery 5000 mile (8000 km) service interval thereafter.
a

2.

See Figure 1-19. Slide rubber boot (1) upward.

Measure distance from bottom edge of rod adjuster (2)
to top surface of turn buckle (4).

a. If measurement approximately 0.84 in. (21.3 mm),
slide rubber boot (1) down over assembly. Brake
pedal adjustment is not needed.

b. If measurement is not within specification, adjust
brake pedal.

NOTE
See Figure 1-20. Minimum allowable pushrod thread engage-
ment inside turn buckle is 0.24 in. (6.0 mm).
3. Adjust brake pedal.

a. See Figure 1-19. Loosen locknut (3) while holding
rod adjuster. Move locknut away from top surface of
turn buckle.

Turn rod adjuster to set pedal height.

Return locknut (3) to fit flush against top surface of
turnbuckle (4).

d. Slide rubber boot (1) down over rod adjuster (2).

NOTE
Brake pedal has no free play adjustment.
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1. Rubber boot
2. Rod adjuster
3. Locknut
4. Top surface of turn buckle

Figure 1-19. Pushrod Adjustment
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Minimum

engagemant/

Figure 1-20. Minimum Thread Engagement




BRAKE PADS AND ROTORS (1999 MODELS)

1.8

BRAKE PADS

Always replace brake pads in complete sets for correct
brake operation. Never replace just one brake pad. Fail-
ure to install brake pads as a set could result in death or
serious injury.

Check brake pads for minimum thickness:
® Atthe 500 mile (800 km) service interval.
® At every scheduled service interval thereafter.

See Figure 1-21. Inspect brake pads for damage or excessive
wear. Replace both pads as a set if friction material (1) of
either pad is worn to 0.04 in. (1.0 mm) or less. If this amount
of wear occurs, wear grooves (2) will disappear from friction
material surface.

® Replace front brake pads using procedure under 2.12
FRONT BRAKE CALIPER (1999 Models).

® Replace rear brake pads using procedure under 2.15
REAR BRAKE CALIPER (1999 models).

BRAKE ROTORS

Brake Rotor Drive Pins \

Always test motorcycle brakes at low speed after servic-
ing or bleeding system. To prevent death or serious
injury, Buell recommends that all brake repairs be per-
formed by a Buell dealer or other qualified mechanic.

Check fasteners for tightness:
® At the 500 mile (800 km) service interval.
@ At every service interval thereafter.

See Figure 1-22. Inspect each drive pin assembly. There
must be a minimum clearance of 0.050 in. (1.27 mm)
between drive pin assembly and caliper mount bolts.

Brake Rotor Thickness

Do not allow brake fluid, bearing grease, lubricants, etc.
to contact brake rotor or reduced braking ability will
occur, which could result in death or serious injury.

Check brake rotors for minimum thickness:
@ At the 500 mile (80O km) service interval.
® At every scheduled service interval thereafter.

1. Measure rotor thickness. Replace if minimum thickness
is less than 0.18 in. (4.5 mm).

Check rotor surface. Replace if warped or badly scored.

o

7082

1. Friction material
2. Wear groove
3. Backing material

Figure 1-21. Brake Pad Thickness

1. Gauge (0.025 + 0.026 in. shown)
2. Caliper mount bolt (2)
3. Drive pin assembly (6)

Figure 1-22. Drive Pin Clearance
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Brake Carrier Lateral Free Play

NOTE

The following test can be performed without removing the
wheel from the motorcycle.

1. See Figure 1-23. Mount a dial indicator on front wheel.
Base of indicator should rest on brake rotor, while indica-
tor tip should be positioned on carrier between one set of
drive pins.

2. Qrasp rotor near dial indicator mounting point. Press
brake rotor towards wheel hub. When the rotor has
reached maximum travel, set dial indicator to zero and
release rotor.

3. Grasp rotor in the same position. Pull brake rotor away
from wheel hub. When rotor has reached maximum
travel, record value on dial indicator.

4. Repeat test between each set of drive pins. Record all
values.

5. Compare test results to service specifications.

a. If each recorded measurement is less than 0.100 in.
(2.54 mm), brake carrier is within service wear limits
for lateral free play.

b. If any of the three measurements exceeds the ser-
vice wear limit, replace carrier. See 2.5 FRONT
WHEEL (1999 Models).

NOTE

If the front brake rotor carrier is worn beyond the service limit,
but the rotor itself is still within appropriate wear limits,
replace components with kit number 53050-96Y.

Brake Carrier Rotational Free Play

NOTE

The following test can be performed without removing the
wheel from the motorcycle.

1. See Figure 1-24. Grasp brake rotor and turn it as far
counterclockwise as possible. While holding rotor in this
manner, place a piece of tape between carrier and brake
rotor.

2. Cutthe tape and release rotor.

3. See Figure 1-25. Grasp brake rotor and turn it as far as
possible in the opposite direction. While holding rotor in
this manner, measure the distance the tape has traveled
relative to the piece of tape remaining on carrier.

4. Compare test results to service specifications.

a. If measurement is less than 0.050 in. (1.27 mm),
brake carrier is within service wear limits for rota-
7 tional free play.

b. If measurement exceeds service wear limit, replace
carrier. See 2.5 FRONT WHEEL (1999 Models) and
note under Brake Carrier Lateral Free Play.
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BRAKES (2000 MODELS)

GENERAL

AWARNING

D.O.T. 4 brake fluid can cause irritation of eyes and skin,
and may be harmful if swallowed. If large amount of fluid
is swallowed, induce vomiting by administering two

—tablespoons of salt in a glass of warm water. Call a doc-
tor. In case of contact with skin or eyes, flush with plenty
of water. Get medical attention for eyes. KEEP BRAKE
FLUID OUT OF THE REACH OF CHILDREN. Failure to
comply could result in death or serious injury.

CAUTION

D.O.T. 4 brake fluid will damage painted surfaces it
comes in contact with. Always use caution and protect
painted surfaces from spills whenever brake work is per-
formed. Failure to comply may result in cosmetic dam-
age.

Check brake fluid level and condition:

® Atthe 500 mile (800 km) service interval.

@ Atevery 5000 mile (8000 km) service interval thereafter.
® When storing or removing the motorcycle for the season.
Replace D.O.T. 4 BRAKE FLUID:

® Every 2 years.

Front brake hand lever and rear brake foot pedal n&st have a
firm feel when brakes are applied. If not, bleed system as
described.

Inspect front and rear brake lines and replace as required:

® Every 4 years.

Inspect caliper and master cylinder seals and replace as
required:

e Every 2 years.

BLEEDING BRAKES

AWARNING

D.O.T. 4 brake fluid can cause irritation of eyes and skin,
and may be harmful if swallowed. If large amount of fluid
is swallowed, induce vomiting by administering two
tablespoons of salt in a glass of warm water. Call a doc-
tor. In case of contact with skin or eyes, flush with plenty
of water. Get medical attention for eyes. KEEP BRAKE
FLUID OUT OF THE REACH OF CHILDREN. Failure to
comply could result in death or serious injury.

AwWARNING

Never mix D.O.T. 4 with other brake fluids (such as D.O.T.
5). Use only D.O.T. 4 brake fluid in motorcycles that spec-
ify D.O.T. 4 fluid on the reservoir cap. Mixing different
types of fluid may adversely affect braking ability and
lead to brake failure which could result in death or seri-
ous injury.

1.9

Use only fresh, uncontaminated D.O.T. 4 Fluid. Cans of
fluid that have been opened may have been contami-
nated by moisture in the air or dirt. Use of contaminated
brake fiuid may adversely affect braking ability and lead
to brake failure which could result in death or serious

injury

AWARNING

Use only new black banjo washers (See Parts Catalog for
Part No.) with D.O.T. 4 brake fluid. Earlier silver banjo
washers are not compatible with D.O.T. 4 fluid and will
not seal properly over time. Failure to comply may
adversely affect braking ability and lead to brake failure
which could result in death or serious injury.

CAUTION

D.O.T. 4 brake fluid will damage painted surfaces it
comes in contact with. Always use caution and protect
painted surfaces from spills whenever brake work is per-
formed. Failure to comply may result in cosmetic dam-
age.
NOTE

Hydraulic brake fluid bladder-type pressure equipment can
be used 1o fill the brake master cylinder through the bleeder
valve if master cylinder reservoir cover is removed to prevent
pressurization.

Bleeder valve
(metric)

Figure 1-26. Front Brake Caliper Bleeder Valve

1. Install end of a length of plastic tubing over caliper
bleeder valve; place other end in a clean container.
Stand motorcycle upright.

a. Front brake caliper bleeder valve-Figure 1-26.

b. Rear brake caliper bleeder valve-Figure 1-27.

CAUTION

Cover painted surfaces and right handlebar switches and
use care when removing brake reservoir cover and add-
ing D.O.T. 4 brake fluid. Spilling D.O.T. 4 brake fluid on
painted surfaces will result in cosmetic damage. Spilling
brake fluid on switches may render them inoperative.
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Bleeder valve

tric) ===
(metric) \‘1
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Figure 1-27. Rear Brake Caliper Bleeder Valve

Add D.O.T. 4 BRAKE FLUID to master cylinder reser-
voir. Do not reuse brake fluid.

a. Cover painted surfaces and
switches.

b. Remove two screws from front master cylinder
cover. Bring fluid level to within 1/8 in. (3.2 mm) of
molded boss inside front master cylinder. See Fig-
ure 1-28.

¢c. Remove cap and gasket from rear master cylinder
reservoir. Bring fluid level to between upper and
lower marks on reservoir. See Figure 1-29.

Depress, release and then hold brake lever/pedal to build
up hydraulic pressure.
Open bleeder valve about 1/2-turn counterclockwise;

brake fluid will flow from bleeder valve and through tub-
ing. When brake lever/pedal has moved 1/2 to 3/4 of its

right handlebar

full range of travel, close bleeder valve (clockwise). Allow—"|

brake lever/pedal to return slowly to its released position.
Repeat Steps 2-4 until all air bubbles are purged.

Tighten brake caliper bleeder valves (metric) to 3-5 ft-lbs
(4.1-6.8 Nm).

Verify master cylinder fluid level as described in Step 2.
Attach covers to master cylinder reservoirs.

a. Tighten screws on front master cylinder reservoir to
9-13 in-lbs (1.0-1.5 Nm).

b. Tighten cap on rear master cylinder reservoir
securely.

¢. Remove cover from painted surfaces and right han-
dlebar switches.

1. Cover screws (2) 2. Banjo bolt (metric)

Figure 1-28. Front Master Cylinder

Molded boss -

- T3

b0613x2% =

Figure 1-29. Checking Brake Fluid (Switch shown
uncovered for clarity)




REAR BRAKE PEDAL

AWARNING

Always test motorcycle brakes at low speed after servic-
ing or bleeding system. To prevent death or serious
injury, Buell recommends that all brake repairs be per-
formed by a Buell dealer or other qualified mechanic.

Check rear brake pedal height.

@ Before every ride.
@ Atthe 500 mile (800 km) service interval.

® At every 5000 mile (BOOO km) service interval thereafter.
1. See Figure 1-30. Slide rubber boot (1) upward.
2. Measure distance from bottom edge of rod adjuster (2)

to top surface of turn buckle (4).

a. If measurement approximately 0.84 in. (21.3 mm),
slide rubber boot (1) down over assembly. Brake
pedal adjustment is not needed.

b. If measurement is not within specification, adjust
brake pedal.

NOTE
See Figure 1-31. Minimum allowable pushrod thread engage-
ment inside turn buckle is 0.24 in. (6.0 mm).
3. Adijust brake pedal.

a. See Figure 1-30. Loosen locknut (3) while holding
rod adjuster. Move locknut away from top surface of
turn buckle.

Turn rod adjuster to set pedal height.

c. Return locknut (3) to fit flush against top surface of
turnbuckle (4).

d. Slide rubber boot (1) down over rod ad]usler_g).

NOTE
Brake pedal has no free play adjustment.

b0471x1x

1. Rubber boot
2. Rod adjuster
3. Locknut
4. Top surface of turn buckle
Figure 1-30. Pushrod Adjustment
b0615x1x

Minimum

engagement/

Figure 1-31. Minimum Thread Engagement
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BRAKE PADS AND ROTORS (2000 MODELS) 1.10

BRAKE PADS

Always replace brake pads in complete sets for correct
brake operation. Never replace just one brake pad. Fail-
ure te install brake pads as a set could result in death or
serious injury.

Check brake pads for minimum thickness:

e Atthe 500 mile (800 km) service interval.
® Atevery scheduled service interval thereafter.

See Figure 1-32. Inspect brake pads for damage or excessive
wear. Replace both pads as a set if friction material (1) of
either pad is worn to 0.04 in. (1.0 mm) or less. If this amount
of wear occurs, wear grooves (2) will disappear from friction
material surface.

e Replace front brake pads using procedure under 2.19
FRONT BRAKE CALIPER (2000 Medels).

® Replace rear brake pads using procedure under 2.22
REAR BRAKE CALIPER (2000 models).

BRAKE ROTORS

Brake Rotor Thickness

A WARNING

Do not allow brake fluid, bearing grease, lubricants, etc.
to contact brake rotor or reduced braking ability will
occur, which could result in death or serious injury.

Check brake rotors for minimum thickness:
@ At the 500 mile (800 km) service interval.
@ Atevery scheduled service interval thereafter.

1. Measure rotor thickness. Replace if minimum thickness
is less than 0.18 in. (4.5 mm).

2. Check rotor surface. Replace if warped or badly scored.

3. The brake rotor must be within the following specifica-
tions. If the brake rotor is suspected of being damaged,
» inspect rotor using the following measurements:

e Lateral Movement: 0.3-0.5 mm
® Radial Movement: 0.45 mm
® Rotational Movement: 0.39 mm
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Friction material
Wear groove
Backing material
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Figure 1-32. Brake Pad Thickness

Front Brake Rotor

Figure 1-33. Front Brake Rotor




TIRES AND WHEELS 1.11

TIRE INFLATION

AwARNING

Do not inflate any tire beyond its maximum inflation

pressure as specified on tire sidewall. Overinflation may

cause tire to suddenly deflate which could result in death
—or serious injury.

Check tire pressure and tread:

@ Before every ride.

® At the 500 mile (800 km) service interval.
® At every scheduled service interval.

Check for proper front and rear tire pressures when tires are
cold. Compare pressure against Table 1-4.

Table 1-4. Tire Pressures

ne | PRESSURE FOR PRESSURE AT
SOLO RIDING GVWR
Front 32PSI | 220kPa | 36PSI | 248kPa

Rear 36 PSI 248 kPa 38 PSI 262 kPa

WHEEL BEARINGS

AWARNING

Never use compressed air to “spin-dry” bearings. Very
high bearing speeds can damage unlubricated bearings.
Spinning bearings with compressed air can also cause a
bearing to fly apart, which could result in death or seri-
ous injury.

Check wheel bearings:

@ Every time the wheel is removed.

® Atevery 10,000 mile (16,000 km) service interval.

® When storing or removing the motorcycle for the season.

Check wheel bearings and axle spacers for wear and corro-
sion. Excessive play or roughness indicates worn bearings.
Replace bearings in sets only.
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CLUTCH

TRANSMISSION FLUID

Check transmission fluid:

@ Replace at the 500 mile (800 km) service interval.

® Inspect level at every 2500 mile (4000 km) service interval.
® Replace at every 5000 mile (8000 km) service interval.

Transmission fluid capacity is approximately 1.0 quart (0.95
liter). For best results, drain fluid while hot.

1. Raise rear wheel off floor using REAR WHEEL SUP-
PORT STAND (Part No. B-41174). This prevents trans-
mission fluid from spilling out of the clutch inspection
cover opening.

2. Remove muffler to access drain plug. See 2.35
EXHAUST SYSTEM.

3. See Figure 1-34. Position a suitable container under
drain plug (3). Remove plug and drain fluid.

4, Wipe any foreign material from the magnetic drain plug.
Reinstall plug. Tighten to 14-21 ft-lbs (19.0-28.5 Nm).

5. Remove four TORX screws with washers (1) from clutch
inspection cover (2). Remove clutch inspection cover
from primary cover. Do not damage or dislodge Quad
ring from primary cover.

CAUTION

Do not overfill the transmission with fluid. Overfilling
may cause rough clutch engagement and incomplete
disengagement, clutch drag and/or difficulty finding neu-
tral at engine idle.

6. See Figure 1-35. Add SPORT-TRANS FLUID (Part No.
98854-96 quart size; Part No. 98855-96 gallon size) as
required until fluid level (4) is even with bottom of clutch
diaphragm spring (3).

7. See Figure 1-34. Install clutch inspection cover (2) using
four TORX screws with washers (1). Tighten in a cross-
wise pattern to 7-9 ft-lbs (9.5-12.2 Nm).

8. Install muffler. See 2.35 EXHAUST SYSTEM.
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1. Torx screw with washer (4)
2. Clutch inspection cover
3. Drain plug

Figure 1-34. Primary Cover

1. Clutch adjusting screw

2. Quadring
3. Clutch diaphragm spring
4. Fluid level

Figure 1-35. Fluid Level




ADJUSTMENT

Check clutch adjustment:
® At the 500 mile (800 km) service interval.
® Atevery 5000 mile (8000 km) service interval thereafter.

If clutch slips under load or drags when released, first check
control cable adjustment. If cable adjustment is within specifi-
cations, adjust clutch mechanism as described below.

When necessary, lubricate cable with LUBIT-8 TUFOIL®
CHAIN AND CABLE LUBE (Part No. HD-94968-85TV).

1. Raise rear wheel off floor using REAR WHEEL SUP-
PORT STAND (Part No. B-41174).

2. See Figure 1-36. Slide rubber boot (1) upward to expose
adjuster mechanism. Loosen jam nut (3) from adjuster
(4). Turn adjuster to shorten cable housing until there is a
large amount of free play at clutch hand lever.

3. See Figure 1-37. Remove four TORX screws with wash-
ers (1) from clutch inspection cover (2). Remove clutch
inspection cover from primary cover. Do not damage or
dislodge Quad ring (3) from primary cover.

NOTE

Quad ring removed from primary cover for illustrative pur-
poses only in Figure 1-37.

4. Remove spring (4) and lockplate (5). Turn adjusting
screw (6) counterclockwise until it Iightlyottoms.

5. Turn adjusting screw (6) clockwise 1/4 turn. Install lock-
plate (5) and spring (4) on adjusting screw flats. If hex on
lockplate does not align with recess in outer ramp, rotate
adjusting screw clockwise until it aligns.

6. Squeeze clutch hand lever to maximum limit three times.
This sets the ball and ramp mechanism. Pull outer cable
conduit and at the same time adjust cable adjuster to
provide 1/16-1/8 in. (1.6-3.2 mm) free play at clutch hand
lever. Adjust as follows.

a. See Figure 1-38. Pull ferrule (1) (end of cable hous-
ing) away from bracket (2). Gap between ferrule and
bracket should be 1/16-1/8 in. (1.6-3.2 mm).

b. See Figure 1-36. Set free play by turning adjuster
(4).

¢. Tighten jam nut (3) against adjuster (4).
d. Slide boot (1) over cable adjuster mechanism.
7. Change or add transmission fluid if necessary.

8. See Figure 1-37. Install clutch inspection cover (2) using
four TORX screws with washers (1). Tighten in a cross-
wise pattern to 7-9 ft-Ibs (9.5-12.2 Nm).

9. Check clutch cable free play. See Step 6 above.

3. Jam nut
4. Adjuster

1. Rubber boot
2. Cable end

Figure 1-36. Clutch Cable Adjuster Mechanism

bO267xBx

4. Spring
2. Clutch inspection cover 5. Lockplate

1. Torx screw with washer

3. Quadring 6. Adjusting screw

Figure 1-37. Clutch Release Mechanism

1. Ferrule

b0289x6x f
. 2. Bracket

Figure 1-38. Adjusting Clutch Free Play
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REAR BELT DEFLECTION

INSPECTION

Check rear drive belt deflection:
@ Inspect before every ride.
® Adjust at the 500 mile (800 km) service interval.

@ Inspect at every 5000 mile (BODO km) service interval
thereafter.

When checking deflection, have:

® No rider or cargo weight on motorcycle.

@ Transmission in neutral.

® Belt and sprockets at room temperature.

e Motorcycle upright (not on side stand).

1. Adjust rear shock absorber spring preload.

2. Detach drive support arm, sprocket cover and chin fair-
ing. See 2.38 SPROCKET COVER.

3. Unload the rear suspension by lifting the motorcycle
frame under the tail section.

NOTE

When the rear suspension is fully unloaded, the motorcycle’s
weight is not compressing the rear shock. It is not necessary
to raise the rear wheel off the ground to reach this point.

4. See Figure 1-39. Apply 10 Ibs of force using BELT TEN-
SION GAUGE (Part No. HD-35381) at the midpoint of
the belt's bottom strand. The deflection should be
upward as shown.

a. Deflection (measured with 10 Ibs of force) should be
1.50-1.75 in. (38.1-44.5 mm) at the bottom strand. If
deflection is within limits, see Axle Alignment under
ADJUSTMENT.

b. If belt requires adjustment, see Deflection Adjust-
ment under ADJUSTMENT. After adjusting deflec-
tion, check axle alignment.

5. Install drive support arm, sprocket cover and chin fairing.
See 2.38 SPROCKET COVER.
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Figure 1-39. Belt Deflection

1. Axle nut (metric)
2. Axle carrier
3. Axle adjuster bolt

Figure 1-40. Rear Axle Adjuster




ADJUSTMENT

Axle Alignment

Check to be sure rear wheel axle is parallel with swingarm
pivot shaft.

1. See Figure 1-41. Measure each side from the flat of the
axle carrier to the flat of the swingarm.
a. If the measurements are equal +/- 0.015 in. (0.381
mm) the rear axle is correctly aligned.

b. If the two measurements are not equal, adjustment
is required. Follow Deflection Adjustment below.

Deflection Adjustment

2. See Figure 1-40. Loosen rear axle nut (1) (metric), if not
already loose.

NOTE
See Figure 1-42. Use an automotive-style ignition wrench to
hold axle adjuster bolt (1) in place during Step 2.

3. To adjust belt deflection/rear wheel alignment, loosen
locknut (2), hold axle adjuster bolt (1) and turn adjusting

nut (3).

a. If belt is too loose, tighten adjusting nut (3) to
decrease deflection and therefore increase drive
belt tension.

b. If belt is too tight, loosen adjusting nut (3) to
increase belt deflection and therefore decrease
drive belt tension.

c. See Figure 1-41. Repeat this step until the distance
between the flat on the axle carrier and the flat of the
swingarm is the same on both sides of the rear
wheel and belt deflection is correcL—

4. See Figure 1-42. Tighten locknut (2) flush against adjust-

ing nut (3).

5. Tighten axle nut (metric) to 66-73 ft-lbs (89.5-98.9 Nm).

Verify that belt deflection is correct.

Figure 1-41. Checking Rear Wheel Alignment,
Right Side Shown

1. Axle adjuster bolt
2. Locknut
3. Adjusting nut

Figure 1-42. Axle Adjuster Bolt, Right Side Shown
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REAR BELT AND SPROCKET

1.14

GENERAL

Inspect the drive belt and rear sprocket:
® At the 500 mile (800 km) service interval.

@ Atevery 5000 mile (8000 km) service interval thereafter.

—

NOTE

When a drive belt is replaced for any reason other than stone
damage, it is recommended that the transmission and rear
sprockets also be replaced to increase the longevity of the
new drive belt. In the case of stone damage, inspect sprock-
ets for damage and replace as required.

CLEANING

Keep dirt, grease, oil, and debris off the belt and sprockets.
Clean the belt with a rag which is slightly damp with a light
cleaning agent.

INSPECTION

Rear Sprocket

NOTE

If chrome chips or gouges to rear sprocket are large enough
to be harmful, they will leave a pattern on the belt face.

1. See Figure 1-43. Inspect each tooth (1) of rear sprocket
for:

a. Major tooth damage.

b. Large chrome chips with sharp edges.

c. Gouges caused by hard objects.

d. Excessive loss of chrome plating (see Step 2).

2. To check if chrome plating has worn off, drag a scribe or
sharp knife point across the bottom of a groove (2)
(between two teeth) with medium pressure.

a. If scribe or knife point slides across groove without
digging in or leaving a visible mark, chrome plating
is still good.

b. If scribe or knife points digs in and leaves a visible
mark, it is cutting the bare aluminum. A knife point
will not penetrate the chrome plating.

3. Replace rear sprocket if major tooth damage or loss of
chrome exists.
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1. Tooth
2. Groove

Figure 1-43. Rear Sprocket

Drive Belt
See Figure 1-44. Inspect drive belt for:

@ Cuts or unusual wear patterns.

@ Outside edge bevelling (8). Some bevelling is common,
but it indicates that sprockets are misaligned.

® Outside ribbed surface for signs of stone puncture (7). If
cracks/damage exists near edge of belt, replace bell
immediately. Damage to center of belt will require belt
replacement eventually, but when cracks extend to edge
of belt, belt failure is imminent.

® Inside (toothed portion) of belt for exposed tensile cords
(normally covered by nylon layer and polyethylene layer).
This condition will result in belt failure and indicates worn
transmission sprocket teeth. Replace belt and transmis-
sion sprocket. -

® Signs of puncture or cracking at the base of the belt
teeth. Replace belt if either condition exists.

@ Replace belt if conditions 2, 3, 6 or 7 (on edge of belt)
exist.

NOTE
Condition 1 may develop into 2 or 3 over time. Condition 1 is
not grounds for replacing the belt, but it should be watched
closely before condition 2 develops which will required belt
replacement.
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Figure 1-44. Drive Belt Wear Patterns

Table 1-5. Drive Belt Wear Analysis in Figure 1-44.

PATTERN CONDITION REQUIRED ACTION

1 Internal tooth cracks (hairline) OK to run, but monitor condition

2 External tooth cracks Replace belt

3 Missing teeth Replace belt

4 Chipping (not serious) OK to run, but monitor condition

5 Fuzzy edge cord OK to run, but monitor condition

6 Hook wear Replace belt

7 Stone damage Replace belt if damage is on the edge
8 Bevel wear (outboard edge only) OK to run, but monitor condition
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PRIMARY CHAIN 1.15

INSPECTION

Check primary chain tension:
@ At the 500 mile (800 km) service interval.
® Atevery 5000 mile (8000 km) service interval thereafter.

See Figure 1-45. Measure primary chain tension through the

inspection cover (3) opening. Adjust primary chains not meet-

ing vertical free play specifications.

1. See Figure 1-45. Remove two screws (1) and Q-rings
(2).

2. Remove inspection cover (3) and O-ring (4) from primary
cover (6).

3. See Figure 1-46. Check primary chain tension by mea- 1. Screw (2)
suring vertical free play (4). 2. O-ring (2)
a. Measure vertical free play through inspection cover 3. Inspection cover
opening (2). 4. O-ring
b. Rotate engine to move primary chain to a different 5. Adjusting screw and locknut
6. Primary cover

position on sprockets (1, 3).
c. Measure vertical free play several times, each time Figure 1-45. Primary Chain Inspection Cover
with primary chain moved so that the measurement
is taken with sprockets rotated to the tightest chain
position.
4. The tightest measurement taken in Step 3 must be within
the specifications listed in Table 1-6. If necessary, adjust
as described under ADJUSTMENT.

NOTE
The initial primary-chain vertical free play specification used
at the assembly plant is 1/4-1/2 in. (6.4-12.7 mm) with a cold
engine. The 1/4 in. (6.4 mm) minimum is only allowed at the
absolute tightest point in the drive, as measured with special-
ized factory equipment. If a chain has less than 1/4 in. (6.4
mm) vertical free play (with a cold engine), adjust free play to

b008Sabx 1 2 3

Engine sprocket
Inspection cover opening

ol ol o0

the ‘“field” specification of 3/8-1/2 in. (9.5-12.7 mm). The Clutch sprocket
looser specification will avoid overtightening, which might oth- Vertical free play
erwise occur during adjustment using “non-factory” equip-
mant v methods: Figure 1-46. Measuring Primary Chain Tension
5. See Figure 1-45. Install O-ring (4).
6. Fasten inspection cover (3) to primary cover (6) using Table 1-6. Primary Chain Tension
two screws (1) with O-rings (2). Tighten to 40-60 in-lbs
(4.5-6.8 Nm). ENGINE
TEMPERATURE FREEPERY
Coald 3/8-1/2 in. 9.5-12.7 mm
Hot (normal running 1/4-3/8 in 6.4-9.5 mm
temperature) ’ .
”
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ADJUSTMENT

NOTE
If vertical free play cannot be set within the limits specified,
then primary chain and/or chain adjuster are worn beyond
adjustment limits. Replace parts as necessary. See Section 6.
1. See Figure 1-47. Loosen locknut (1).
2. Turn adjusting screw (2):
a. Clockwise (inward) to reduce free play.
—b. Counterclockwise (outward) to increase free play.
3. Tighten locknut (1) to 20-25 ft-lbs (27.1-33.9 Nm).

1. Locknut
2. Adjusting screw

Figure 1-47. Primary Chain Adjustment



PRELOAD ADJUSTMENT

GENERAL

Adijust rear preload:
® When the new owner takes delivery of the motorcycle.
® When there is a change in load (adding luggage, etc.).

® Before changing front fork or rear shock suspension
settings.

Rear suspension spring preload assures that the rear sus-
pension has the proper amount of travel.

Spring preload is the most important suspension adjustment.
Improper preload will adversely affect both the handling and
motorcycle ride. Correct preload setting will result in motorcy-
cle handling that suits the rider’s size and weight.

NOTE

The preload measuring technique listed in this procedure
yields the same preload setting as what is listed in the
owner's manual, but by a different method. The measuring
technique listed in this procedure is more accurate than the
previous technique using the welding rod and O-rings.

ADJUSTMENT

1. See Figure 1-48. Check and adjust rear shock preload.

a. With rider seated on motorcycle, the preload is
determined by measuring the distance between the
centers of the front and rear shock eye and adjust-
ing until the measurement is within specification.

b. See below for optimum preload measurement:

® X1 Models: 17-17.4 in. (434-442 mm)

NOTE:

@ All measurements must be taken with rider seated on
motorcycle.

® Riders with passenger at or near GVWR may exceed
optimum preload adjustment.

2. See Figure 1-49. To adjust shock preload, loosen the
locknut and turn the preload adjuster at the end of the
shock to move the canister towards the front or rear of
the motorcycle.

a. Move canister towards rear of motorcycle to
increase preload.

“b. Move canister towards front of motorcycle to
decrease preload.

¢. When finished, tighten locknut flush against rear
shock canister. Tighten locknut to 22-29 ft-Ibs (30-40
Nm).

Preload Measurement
(Rider Seated on Motorcycle)

X1 Models: 17-17.4 in. (434-442 mm)

Figure 1-48. Measuring Preload (Typical)

bo0S61x0x  Compression

Adjuster Slotted
Dial

Reference Mark

Locknut

Preload Adjuster

Figure 1-49. Preload Adjustment

o

Rebound Adjuster
Slotted Dial

Reference Mark

Figure 1-50. Rebound Adjustment




3.

4.

5.

NOTE
See Figure 1-51. Use REAR SHOCK PRELOAD SPAN-
NER (Part No. B-43895) to simplify adjustment. This
specialty tool loosens locknut and rotates shock canister
to change the preload setting.

See Figures 1-49 and 1-50. To adjust rear shock to max-
imum damping setting, use screwdriver to turn slotted
dial on appropriate adjuster clockwise unfl it stops. This
is the maximum damping setting. f

See Figures 1-49 and 1-50. To adjust rear shock to fac-
tory recommended settings, turn dial counterclockwise
from maximum damping the amounts shown in Steps 3
and 4 to align the reference marks.

See Figure 1-49. Set compression damping using the
slotted dial on the shaft at the end of the shock. Factory
setting is as listed below:

® X1 Models: full damping minus 1 turn.

See Figure 1-50. Set rebound damping using the slotted
dial on the remote reservoir at the front of the shock. The
factory setting is as listed below:

® X1 Models: full damping minus 1/2 turn.

NOTE
When preload is increased, both compression and
rebound damping should be increased. If preload is
decreased, both compression and rebound damping
should be decreased.

Compression adjustment has an effect on the low speed
rebound damping as well.

Adjust drive belt deflection. See 1.13 REAR BELT
DEFLECTION. '

Figure 1-51. Rear Shock Preload Spanner
(Some parts removed for clarity.)
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SUSPENSION

1.17

ADJUSTMENT

Always adjust each fork leg to the same settings. Uneven
adjustment between left and right forks may lead to a
loss of control, which could result in death or serious
injury.

Verify that all suspension settings are adjusted to the factory
recommended standards.

1. Using a screwdriver, turn the slotted dial on the appropri-
ate adjuster clockwise until it stops. This is the maximum
damping setting for that adjustment.

2. Then turn the dial counterclockwise the recommended
amount to align the reference marks. This is the factory
recommended setting.

NOTE
See 2.29 SUSPENSION THEORY and 2.30 SUSPENSION
ADJUSTMENTS for information on suspension tuning.

Front Fork Rebound

® See Figure 1-52. Factory setting-maximum damping
minus 0.5 turn.

Front Fork Compression

® See Figure 1-52. Factory setting-maximum damping
minus 1.25 turns.

Rear Shock Rebound

® See Figure 1-53. Factory setting-maximum damping
minus 0.5 turn.

Rear Shock Compression

® See Figure 1-53. Factory setting-maximum damping
minus 1.0 turn.

b0559x0x

Rebound Adjuster

Figure 1-52. Front Forks

b0S589xox

Rebound
Adjuster

Suspension
Compression
Adjuster

Figure 1-53. Rear Shock




FRONT FORK OIL

1.18

FORK OIL CHANGE

Replace fork oil:
® Atevery 20,000 mile (32,000 km) service imérval.

—_—

e If fork should be submerged in water.

NOTE
If fork oil is emulsified, aerated or light brown in color, then it
has been contaminated by water. If this happens, replace the
fork oil seals.

1. Remove, drain and disassemble front forks. Inspect and
assemble parts as described under 2.24 FRONT FORK.

NOTE
Use only TYPE E FORK OIL (Part No. HD-99884-80).

2. See Table 1-7. While supporting fork, pour one-half of
the recommended amount of fork oil into fork pipe.
3. See Figure 1-54. Pump damper assembly (3) and leg
slowly about 10 times, using 6.0 in. (150 mm) strokes.
4. Place damper assembly and outer tube in full bottomed
position.
5. Pour remaining amount of recommended fork oil into fork
pipe.
6. Check fork oil level. Maximum and minimum oil levels are
listed in Table 1-7.
a. With front fork fully compressed, clamp vertically in
FRONT FORK HOLDING TOOL (Part No. B-41177).
b. Measure distance from fork oil (4) surface to top of
outer tube (1) using PRO-LEVEL OIL GAUGE (Part
No. B-59000A). See Figure 1-55.
c. Add or drain fork oil as needed until distance from
top of fork tube to oil surface measures 3.15 in.
(80.0 mm).

NOTE
Left and right forks must contain equal amounts of fork oil.

7. Finish fork assembly and install. See 2.24 FRONT
FORK.

b0E6Ex2x 2

Fork oil level

4
‘-.,_‘_‘_H v
N

1. Outer tube

2. Adjuster

3. Damper assembly

4. Fork oil level

Figure 1-54. Correct Fork Oil Level
b05800a
| |
1\
Figure 1-55. Pro Level Oil Gauge
Table 1-7. Fork Qil
PROPERTY SPECIFICATION
Fork ol TYPE E FORK QIL
(Part No. HD-99884-80)

Standard capacity 15.36 ounces 450 cc
Standard oil level 3.15in. 80 mm
Maximum oil level 4.333in. 110 mm
Minimum oil level 2.36in. 60 mm
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STEERING HEAD BEARINGS 1.19

INSPECTION
=,
v ‘r
Check steering head bearings: ;"'{ [ s’l
/ / |/
® Atthe 500 mile (800 km) service interval. - S
® Atevery 2500 mile (4000 km) service interval thereafter. / - "H//’
® When storing or removing the motorcycle for the season. éu@‘ & //‘-\. \ /-/
® Lubricate every 10,000 mile (16,000 km) service interval. A D ,f"/, \f & LA
I.."\. N/ //' \ ‘\.\ S/ 4
NOTE \ //
® Check throttle cables do not bind when measuring bear- \ M/ m
ing resistance. m

@ Steps 1-4 of the fo.-‘!bm’ng lifting procedure can be used
for any type of front wheel service.

Detach clutch cable at handlebar.

2. See Figure 1-56. Raise rear wheel off ground with REAR
WHEEL SUPPORT STAND (Part No. B-41174).

The gasoline in the fuel supply line downstream of the
fuel pump is under high pressure (49 psi [338 kPa]). To
avoid an uncontrolled discharge or spray of gasoline,
always purge the system of high pressure gas before
attaching fuel pressure gauge. Gasoline is extremely
flammable and highly explosive. Inadequate safety pre-
cautions could result in death or serious injury.

3. Purge fuel line and remove fuel tank. See 4.34 FUEL
TANK.

4. See Figure 1-57. Attach lifting straps to frame tubes
behind steering neck. Raise front wheel off floor using a
floor hoist and lifting straps.

Turn front wheel to full right lock.

See Figure 1-58. Hook a spring scale into the hole in the
front axle. With scale 90 degrees from fork leg, pull front
wheel to center position.

a. It should take 4.5-6.5 Ibs (2.0-2.9 kg) to pull front
wheel to center.

b. If steering head bearings need adjustment, see
ADJUSTMENT.

7. Attach clutch cable and adjust. See 1.12 CLUTCH.

Lubrication

At 10,000 miles (16,000 km) and every 10,000 miles
(16,000 km) thereafter, lubricate the steering head bearings
with WHEEL BEARING GREASE (Part No. 99855-89).

See 2.25 FORK STEM AND BRACKET ASSEMBLY for lubri-
cation procedure.

bO745a1x
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Figure 1-58. Checking Steering Head Bearings
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ADJUSTMENT

1.

® o s W

Test motorcycle according to procedure listed under 1.19
STEERING HEAD BEARINGS. If adjustment is needed,
follow the instructions below.

See Figure 1-59. Loosen both pinch screws (7) on lower
triple clamp.

Loosen small pinch screw (8) on upper triple clamp.
Tighten or loosen fork stem bolt (1) to set proper tension.
Recheck tension using spring scale.

Tighten both lower triple clamp pinch screws (7) to 18-20
ft-lbs (24.4-27.1 Nm).

Tighten small pinch screw (8) on upper triple clamp to
10-12 ft-lbs (13.6-16.2 Nm).

NOBRWOD

Fork stem bolt
Upper triple clamp
Dust shield (2)
Roller bearing (2)
Bearing cup (2)
Lower triple clamp
Screw (4)

Screw

Figure 1-59. Steering Head Assembly
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SPARK PLUGS

INSPECTION

Check spark plugs:

e Inspect at every 5000 mile (8000 km) service interval.

@ Replace every 10,000 mile (16,000 km) service interval.

1. Remove left side air scoop to access front cylinder spark
plug. See 2.44 AIR SCOOP.

2. Disconnect cables from both spark plugs.

Remove spark plugs.

4. See Figure 1-60. Compare your observations of the plug
deposits with the descriptions provided below.

a. A wet, black and shiny deposit on plug base, elec-
trodes and ceramic insulator tip indicates an oil
fouled plug. The condition may be caused by one or
more of the following: worn pistons, worn piston
rings, worn valves, worn valve guides, worn valve
seals, a weak battery or a faulty ignition system.

b. A dry, fluffy or sooty black deposit indicates an air-
fuel mixture that is too rich and/or engine idling for
excessive periods.

c. A light brown, glassy deposit indicates an over-
heated plug. This condition may be accompanied by
cracks in the insulator or by erosion of the elec-
trodes and is caused by an air-fuel mixture that is
too lean, a hot-running engine, valves not seating or
improper ignition timing. The glassy deposit on the
spark plug is a conductor when hot and may cause
high-speed misfiring. A plug with eroded electrodes,
heavy deposits or a cracked insulator must be
replaced.

d. A plug with a white, yellow, tan or rusty brown pow-
dery deposit indicates balanced combustion. Clean
off spark plug deposits at regular intervals.

5. If the plugs require cleaning between tune-ups, proceed
as follows:

a. Degrease firing end of spark plug using ELECTRI-
CAL CONTACT CLEANER. Dry plug with com-
pressed air.

b. Use a thin file to flatten spark plug electrodes. A
spark plug with sharp edges on its electrodes
requires 25-40% less firing voltage than one with
rounded edges.

6. |If the plugs cannot be cleaned, replace with No. 6R12
spark plugs.
7. Check electrode gap with a wire-type feeler gauge. Gap

should be 0.038-0.043 in. (0.97-1.09 mm).

/
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11-18 ft-lbs
(14.9-24.4 Nm)

10.

Figure 1-61. Spark Plugs

See Figure 1-61. Apply LOCTITE ANTI-SEIZE to plugs.
Install and tighten to 11-18 fi-lbs (14.9-24.4 Nm).
Connect spark plug cables. Longer cable attaches to
rear cylinder spark plug. Verify that cables are securely
connected to coil and spark plugs.

Install left side air scoop. See 2.44 AIR SCOOP.



AIR CLEANER FILTER

1.21

REMOVAL

CAUTION

Do not run engine without filter element in place. Debris
could be drawn into the engine causing damage.

Check air cleaner filter element:
@ |Inspect at the 500 mile (800 km) service interval.

® Replace at every 5000 mile (8000 km) service interval
thereafter.

NOTE

Service air cleaner filter element more often if the motorcycle
is run in a dusty environment.

1. See Figure 1-62. Remove two small screws and nylon
washers (1).

2. Remove large screw and nylon washer (2). Lift cover (4)
away from backplate (3).

3. See Figure 1-63. Remove the filter element (1) from
backplate (2). Inspect and replace if necessary.

INSTALLATION

AAWARNING

Do not use gasoline or solvents to clean the filter ele-
ment. Volatile/flammable cleaning agents may cause an
intake system fire which could result in death or serious

injury.

1. Check filter element. Hold filter element up to strong light
source. The element can be considered sufficiently clean
if light is uniformly visible through the element.

2. Thoroughly clean backplate, filter box and inside of
cover.

3. See Figure 1-63. Place filter element (1) inside back-
plate. Align tabs (4) on element with tabs on backplate.
Two small strips of tape may be used to align element
with backplate opening.

4. See Figure 1-62. Position air cleaner cover (4) over back-
plate (3). Make sure air filter and trim are correctly posi-
tioned.

5. Install long screw and nylon washer (2). Tighten to 27-29
in-lbs (3.1-3.3 Nm).

6. Install two screws and nylon washers (1) to secure air
cleaner cover. Tighten to 27-29 in-lbs (3.1-3.3 Nm).

ol o o

Screw and nylon washer (2)
Long screw and nylon washer (2)
Backplate

Cover

Figure 1-62. Air Cleaner Cover

ol s

Filter element
Backplate
Trim

Tab

Figure 1-63. Installed Air Cleaner Filter
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THROTTLE CABLES

1.22

ADJUSTMENT

Throttle cables must not pull tight when handlebars are
turned fully to left or right fork stops. Be sure wires and
throttle cables are clear of fork stops at steering head so
they will not be pinched when fork is turned against stops.
Steering must be smooth and free with no binding or
interference. Anything interfering with fuel system opera-
tion may cause loss of vehicle control, which could result
in death or serious injury.

Check throttle cable adjustment:
® Before every ride.
@ At every scheduled service interval.

Check throttle cable adjustment with engine running. Turn
handlebars through full range of travel. If engine speed
changes during this maneuver, adjust throttle cables as fol-
lows:

1. Remove air cleaner cover and backplate. See 4.39 AIR
CLEANER.

2. See Figure 1-64. Slide rubber boot (5) off each cable
adjuster (4).

3. Loosen cable adjuster lock (3) on each cable (1, 2).

4. Turn adjusters in direction which will shorten cable hous-
ings to minimum length.

5. Point front wheel straight ahead. Twist throttle control
grip to fully open position; hold in position.

NOTE

All 2000 Model motorcycles have throttle cable clamps (not
shown) secured by a screw that positively locate the cables.
The throttle cable clamps are located over the guides (items 1
and 2 in Figure 1-64).

6. See Figure 1-65. Turn adjuster on throttle control cable
until throttle cam stop (5) touches stop plate. Tighten jam
nut on throttle control cable adjuster; release throttle
control grip.

7. Turn handlebars fully to right. Turn adjuster on idle con-
trol cable (3) until end of cable housing just touches the
cable guide (2).

8. See Figure 1-64. Twist and release throttle control grip a
few times. Throttle plate must return to idle position each
time throttle grip is released. If this is not the case, turn
adjuster (4) on idle control cable (2) (shortening cable
housing) until throttle control functions properly.

9. ”Tighten cable adjuster lock (3) on idle control cable (2).
Recheck operation of throttle control.

10. Slide rubber boot (5) over each cable adjuster (4).
Recheck engine slow idle speed; adjust if required.

11. Install air cleaner assembly. See 4.39 AIR CLEANER.
1-44

Throttle control cable
Idle control cable
Cable adjuster lock
Cable adjuster
Rubber boot

LU ol

Figure 1-64. Throttle Cables

6855

v v - A
Guide for throttle control cable

Guide for idle control cable

Idle control cable

Idle adjustment screw (cable on late 1999 and all
2000 models)

5. Throttle cam stop

S0 =

Figure 1-65. Throttle Body Manifold

IDLE ADJUSTMENT

Check idle adjustment:
e Before every ride.
® Atevery scheduled service interval.

Regular idle speed is 850-1050 RPM. Set idle speed using
idle adjustment screw (4) shown in Figure 1-65.

NOTE.

Some 1999 and all 2000 model year vehicles have an idle
adjustment cable instead of the idle adjustment screw.



IGNITION TIMING

1.23

INSPECTION

Check ignition timing:

® After each removal of the cam position sensor, use the
STATIC TIMING method.

STATIC TIMING

A cauTionN

Always wear proper eye protection when drilling. Flying
debris may result in minor or moderate injury.

1. See Figure 1-66. Locate outer timer cover (2) at bottom
of gearcase cover on right side of vehicle.

a. Drill off heads of outer timer cover rivets (1) using a
1/8 inch drill bit. Use a punch to tap rivet shafts
inboard through holes in outer timer cover. Remove
outer timer cover (2).

b. Remove two Phillips screws (3) to free inner timer
cover (4). If necessary, tap remaining rivet shafts
through holes in inner timer cover.

c. Carefully check the gearcase cover timer bore for
any rivet fragments.

2. Remove seat.
3. Prepare vehicle for testing.

a. Remove the timing plug from the timing inspection
hole centered below the cylinders on the right side
of the crankcase.

b. Remove the spark plugs.
¢. Jack up vehicle to allow rotation of the rear wheel.
d. Shift transmission into fifth gear.

4. Bring engine to top dead center (TDC).

a. Standing on left side of vehicle, slowly rotate rear
wheel in a counter-clockwise direction until front
intake valve opens and closes (as viewed through
spark plug holes).

b. See Figure 1-67. Rotate rear wheel until TDC mark
(2) is centered in timing inspection hole.

5. See Figure 1-68. Attach test components.

a. Remove electronic control module. See 4.28 ELEC-
TRONIC CONTROL MODULE. Unplug gray con-
nector [11].

b. Attach female gray connector on BREAKOUT BOX
(Part No. HD-42682) to electronic control module.

c. Attach male gray connector on BREAKOUT BOX to
wiring harness.

d. Connect red (+) lead on voltmeter to Pin 3 on gray
side of BREAKOUT BOX.

e. Connect black (-) lead on voltmeter to Pin 8 on gray
side of BREAKOUT BOX.

Pop rivet (2)
Quter timer cover

Screw (2)

Inner cover

Screws (2)

Bolt

Cam position sensor

Cam position sensor connector

SN O BN

Figure 1-66. Timing Cover

b0626x1x

Timing inspection hole
Front cylinder top dead center (TDC)

[ Y

Figure 1-67. Timing Marks
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Continues to main
wiring harness

Connector [10] Connector [11]

Electronic control
module

(+) lead to gray 3
(-) lead to gray 8

Figure 1-68. Static Timing Connections

6. See Figure 1-69. Set static timing. This will align open-
ings (1, 2) on trigger cup with cam position sensor.

a. Setengine stop switch to RUN.
b. Turn ignition switch to IGN.

c. See Figure 1-66. Loosen two screws (5) on cam
position sensor (7). Rotate sensor clockwise until
the voltmeter registers the change from 0.0-1.0 VDC
to 5.0 VDC (+/- 0.5 volts).

d. Tighten both sensor screws (5) to 15-30 in-lbs (1.7-
3.4 Nm).

7. Install inner cover (4), inner cover screws (3), outer cover
(2) and new outer cover rivets (1).

8. |Install spark plugs, shift transmission into neutral and
remove jack.

9. Remove BREAKOUT BOX harness and connect elec-
tronic contral madule connector [11].

After installing seat, pull upward on front of seat to be
sure it is locked in position. If seat is loose, it could shift
during vehicle operation and startle the rider, causing
loss of control which could result in death or serious

injury.

10. Install seat.
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1. Large opening
2. Small opening
3. Front cylinder top dead center window

Figure 1-69. Trigger Cup Openings
(Cam Position Sensor Removed For lllustration)



HANDLEBARS

1.24

INSPECTION

Check handlebar adjustment:

@ Before every ride.

1. Check steering motion range to both fork stops. Handle-
bars should not make contact with the front forks or fuel
tank cover.

Handlebars should be equally spaced between outside
edge of handlebar clamp and inside edge of mirror
mounts.

If necessary, adjust handlebars as described below.

N

ADJUSTMENT

Handlebars must not touch front forks or gas tank.
Improperly adjusted handlebars may cause loss of con-
trol which could result in death or serious injury.

Never adjust handlebars using excessive force or dam-
age to handlebars might result.

1. Detach windscreen by removing four screws and rubber
washers. '

2. See Figure 1-70. Detach instrument support by removing
both instrument support screws (3).

Loosen clamp screws (1, 2).

Move handlebar to desired position.

5. Tighten clamp screws to 10-12 ft-Ibs (13.6-1 6.2 Nm).
NOTE

First tighten the front clamp screws (1) to 10-12 ft-Ibs (13.6-

16.2 Nm). Once the front clamp screws are tight, tighten the
rear clamp screws to 10-12 ft-Ibs (13.6-16.2 Nm).

oW

6. Install instrument support and windscreen.

a. Apply LOCTITE THREADLOCKER 243 (blue) to
instrument support screws (3). Tighten to 4-5 ft-Ibs
(5.4-6.8 Nm).

b. Attach windscreen with four screws and rubber
washers.

7. Check steering motion range to both fork stops. Handle-
bars should not make contact with the front forks or fuel
tank cover. If handlebar needs further adjustment, repeat
adjustment beginning with Step 1.

Front clamp screws (2)
Rear clamp screws (2)
Instrument support screws (2)

Figure 1-70. Adjusting Handlebars
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HEADLAMP

1.25

INSPECTION

Do not modify ignition wiring to permit motorcycle oper-
ation with headlamp off. Operating with headlamp off
may reduce your visibility to other motorists. These
events may cause an accident, which could result in
death or serious injury.

Check headlamp for proper height and lateral alignment:
® When the new owner takes delivery of the motorcycle.
® When there is a change in load (adding luggage, etc.)

1. Verify correct front and rear tire pressure. See 1.11
TIRES AND WHEELS.

2. Place motorcycle on level floor (or pavement) in an area
with minimum light.

3. See Figure 1-71. Position motorcycle 25 ft (7.62 M) away
from a screen or wall. Measure the distance from directly
below the front axle to the base of the screen/wall.

4, Draw a horizontal line 26 in. (66 c¢cm) above floor on
screen/wall.

5. Load vehicle with rider/passenger/cargo/accessories.
Weight will compress vehicle suspension slightly.

6. Stand motorcycle upright with both tires resting on floor
and with front wheel held in straight alignment (directly
forward).

7. See Figure 1-72. Turn ignition switch to IGN. Set handle-
bar headlamp switch to HIGH beam position (1).

8. Check light beam for alignment.

a. The main beam, which is a broad, flat pattern of
light, should be centered equally above and below
the horizontal line.

b. The main beam of light should also be directed
straight ahead. Properly adjusted headlamps project
an equal area of light to right and left of center.

c. Adjust headlamp alignment if necessary. See 1.25
HEADLAMP.

ADJUSTMENT

If headlamp requires adjustment, perform the following:

1. See Figure 1-73. Loosen both adjuster screws (metric).

2. See Figure 1-71. Tilt headlamp up or down to aim it in
relation to the horizontal line. At the same time, turn
eadlamp right or left to direct light beam straight ahead.

3. Tighten both adjuster screws (metric) to 5-7 ft-lbs (6.8~
9.5 Nm).
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26 in.
(66 cm)

Figure 1-71. Checking Headlamp Alignment

2. LOW beam

1. HIGH beam

Figuré 1-72. Headlamp Switch

Figure 1-73. Headlamp Height Adjustment




STORAGE

1.26

GENERAL

Gasoline is flammable. Do not store motorcycle having
gasoline in tank within the home or garage where open
flames, pilot lights, sparks or electric motors are present.
Inadequate safety precautions may cause an accident
which could result in death or serious injury.

If the motorcycle will not be operated for several months,
such as during the winter season, there are several things
which should be done to protect parts against corrosion, to
preserve the battery and to prevent the buildup of gum and
varnish in the fuel system.

This work should be performed by your local Buell dealer fol-
lowing Service Manual procedures.

1. Fill fuel tank and add a gasoline stabilizer. Use one of the
commercially available gasoline stabilizers following the
manufacturer's instructions. Run engine until gasoline
has had a chance to reach throttle body manifold.

2. Fill the oil tank. See 1.6 ENGINE LUBRICATION SYS-
TEM. Pinch off (or remove and plug) the line leading
from the oil tank bottom to the oil pump feed fitting. This
prevents oil from seeping past the check ball into the oil
pump and filling the engine flywheel compartment.

3. Remove battery and charge as needed to maintain the
correct voltage. See 1.4 BATTERY (1999 MODELS) or
1.5 BATTERY (2000 MODELS).

4. Remove the spark plugs, inject a few squirts of engine oil
into each cylinder and crank the engine 5-6 revolutions.
Reinstall spark plugs. See 1.20 SPARK PLUGS.

5. Adjust rear drive belt deflection. See 1.13 REAR BELT
DEFLECTION.

6. Adjust primary chain. See 1.15 PRIMARY CHAIN.

7. Check tire inflation. See 1.11 TIRES AND WHEELS. If
the motorcycle will be stored for an extended period of
time, securely support the motorcycle under the frame
so that all weight is off the tires.

Do not apply any oil to brake rotors or brake pads. Oil on
brake pads degrades braking efficiency and can result in
an accident which could result in death or serious injury.

8. Wash painted and chrome-plated surfaces. Apply a light
film of oil to exposed unpainted surfaces.

9. If motorcycle is to be covered, use a material that will
breathe, such as light canvas. Plastic materials that do
not breathe promote the formation of condensation.

REMOVAL FROM STORAGE

After extended periods of storage and prior to starting
vehicle, place transmission in gear, disengage clutch
and push vehicle back and forth a few times to ensure
proper clutch disengagement. Improper clutch disen-
gagement could result in death or serious injury.

1. Charge and install battery. See 1.4 BATTERY (1999
MODELS) or 1.5 BATTERY (2000 MODELS).

2. Remove and inspect spark plugs. Replace if necessary.
See 1.20 SPARK PLUGS.

3. Inspect air filter element. Replace if necessary. See 1.21
AIR CLEANER FILTER.

4. If fuel tank was drained, fill fuel tank with fresh gasoline.

5. If oil feed line was pinched off or plugged, unplug it and
reconnect.

6. Start the engine and run until it reaches normal operat-
ing temperature. Check fluids and refill to proper levels if
required.

a. Check engine oll level. See 1.6 ENGINE LUBRICA-
TION SYSTEM.
b. Check transmission fluid level. See 1.12 CLUTCH.

7. Perform all of the checks in the PRE-RIDING CHECK
LIST in the Owner’s Manual.
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TROUBLESHOOTING

1.27

GENERAL

The following check list can be helpful in locating most oper-
ating troubles. Refer to the appropriate sections in this Ser-
vice Manual for detailed procedures.

ENGINE

Starter Motor Does Not Operate or Does
Not Turn Engine Over

1. Engine stop switch in OFF position.
2. Ignition key switch not ON.

3. Discharged battery or loose or corroded connections.
(Solenoid chatters.)

4. Starter control relay or solenoid not functioning.

5. Electric starter shaft pinion gear not engaging or over-
running clutch slipping.

6. Clutch lever pulled in. Vehicle in neutral.
7. Starter interlock circuit malfunction.

Engine Turns Over But Does Not Start

NOTE
See 4.11 ENGINE CRANKS BUT WILL NOT START for spe-
cific tests.
1. Fuel tank empty.
2. Fuelfilter clogged.

3. Discharged battery, loose or broken battery terminal con-
nections.

Fouled spark plugs.
Loose or shorting spark plug cables or connections.
Ignition timing badly out of adjustment.

Loose wire connection at coil or battery connection or
plug between ignition sensor and module. See Section 4.

8. Ignition coil not functioning.

9. Ignition module not functioning.

10. Ignition sensor not functioning.

11. Sticking or damaged valve or valves.

12. Engine flooded with gasoline as a result of overchoking.
13. Engine oil too heavy (winter operation).

14. Ignition circuit interlock malfunction.

15. No output from the ECM. See dealer.

16. Inadequate fuel pressure in fuel lines (possible leak).
See dealer.

17. Clogged fuel filter (on pump or in-line).
18. Clogged fuel injectors. See dealer.

19. Aripped bank angle sensor. Turn key to OFF and then
back to IGN again to start bike.

20. TPS/fast idle screw not set properly. See dealer.
21. No output from CMP sensor. See dealer.
22. Inoperative fuel pump. See dealer.

N®® oA
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Starts Hard

1. Spark plugs in bad condition, have improper gap or are
partially fouled.

2. Spark plug cables in bad condition and shorting.

Battery nearly discharged.

Loose wire connection at one of the battery terminals, at
coil or at plug between ignition sensor and module.

Throttle controls not adjusted correctly.

kg

Ignition coil not functioning.
Engine oil too heavy (winter operation).
Ignition not timed properly. See dealer.

Vapor vent valve plugged or fuel line closed off restricting
fuel flow.

10. Water or dirt in fuel system.

© @ N o »

11. Enrichener valve inoperative.

12. Air leak at intake manifold.

13. Valves sticking.

14. TPS and/or fast idle screw not set properly. See dealer.

15. 02, |AT or ET sensors damaged or malfunctioning. See
dealer.

Starts But Runs Irregularly or Misses

. NOTE

See 4.15 MISFIRE for specific tests.

Spark plugs in bad condition or partially fouled.
Spark plug cables in bad condition and shorting.
Spark plug gap too close or too wide.

Ignition coil not functioning.

Ignition module not functioning.

Ignition sensor not functioning.

Battery nearly discharged.

Damaged wire or loose connection at battery terminals
or coil.

9. Intermittent short circuit due to damaged wire insulation.
10. Water or dirt in fuel system and throttle body or filter.

11. Vapor vent valve plugged.

12. Throttle controls improperly adjusted.

13. Air leak at intake manifold or air filter.

@ NG R WM~

14. Damaged intake or exhaust valve.
15. Weak or broken valve springs.
16. Incorrect valve timing.

17. 02, IAT or ET sensors damaged or malfunctioning. See
dealer.

18. TPS and/or fast idle screw not set properly. See dealer.
19. Fuel level too low. Add gasoline.
20. Inoperative fuel injector. See dealer.

21. Obstructed fuel tank vent valve or pinched vent tube.
See dealer.



Spark Plug Fouls Repeatedly
Incorrect spark plug.

Piston rings badly worn or broken.
Fuel mixture too rich for conditions.
Valve stem seals worn or damaged.
5. Valve guides badly worn.
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Pre-Ignition or Detonation

(Knocks or Pings)

1. Excessive carbon deposit on piston head or combustion
chamber.

Incorrect heat range spark plug.

Spark plugs not firing.

Ignition timing advanced.

Fuel octane rating too low.

Intake manifold vacuum leak.
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Overheating

1. Insufficient oil supply or oil not circulating.
2. Leaking valves.

3. Heavy carbon deposit.

4. Ignition timing retarded.

Valve Train Noise

Hydraulic lifter not functioning properly.
Bent push rod.

Cam, cam gears or cam bushings worn.
Rocker arm binding on shaft.

Valve sticking in guide.

U R

Excessive Vibration

Engine tie-bars loose, broken or improperly spaced.
Lower mounting bolts loose.
Broken frame.

Primary chain badly worn or links tight as a result of
insufficient lubrication.

Wheels not aligned and/or tires worn.
6. Internal engine problem.
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ENGINE LUBRICATION
SYSTEM

Qil Does Not Return To Qil Tank

1. Oil tank empty.

2. Return pump gears damaged.
3. Qil feed pump not functioning.
4. Restricted oil lines or fittings.

, Engine Uses Too Much Qil or
Smokes Excessively

1. Piston rings badly worn or broken.
2. Valve stem seals worn or damaged.
3. Valve guides worn.

Engine Leaks Oil From Cases, Push Rods,
Hoses, Etc.

1. Loose parts.

2. Imperfect seal at gaskets, push rod cover, washers, etc.
To aid locating leaks, use BLACK LIGHT LEAK DETEC-
TOR (Part No. HD-35457).

3. Restricted oil return line to tank.
4. Restricted breather passage(s) to air cleaner.

ELECTRICAL SYSTEM

Alternator Does Not Charge

Regulator-rectifier module not functioning.
Rectifier not grounded.

Engine ground wire loose or broken.
Loose or broken wires in charging circuit.
Stator not functioning.

Rotor not functioning.

LR

Alternator Charge Rate Is Below Normal

Regulator-rectifier module not functioning.
Stator not functioning.

Rotor not functioning.

Weak battery.

Loose connections.

L T S

FUEL

Fuel System Floods

1. Excessive “pumping” of throttle contral grip.

2. Inlet valve sticking.

3. Inlet valve and/or valve seat worn or damaged.

4. Dirt or other foreign matter between valve and its seat.

Poor Fuel Economy

1. 02 sensor damaged or malfunctioning (bike running
rich). See dealer.

TRANSMISSION

Shifts Hard

Clutch dragging slightly.

2. Shifter forks (inside transmission) damaged.

3. Corners worn off shifter clutch dogs (inside transmis-
sion).

Jumps Out of Gear

1. Shifter pawl improperly adjusted.

2. Shifter engaging parts (inside transmission) badly worn
and rounded.

3. Shifter forks bent.
4. Damaged gears.
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CLUTCH

Slips

; 8
2,

Clutch controls improperly adjusted.

Worn friction plates.

Drags or Does Not Release

1.
2.

Clutch controls improperly adjusted.
Clutch plates excessively warped.

Chatters

1.

Friction or stesl plates worn, warped or dragging.

CHASSIS

Irregular/Inadequate Brake Action

SNoo R wN

Master cylinder low on fluid.

Brake line contains air bubbles.

Master or wheel cylinder piston worn.

Brake pads covered with grease or oil.

Brake pads badly worn to minimum lining thickness.
Brake rotor badly worn or warped.

Brake pads dragging or excessive braking (brake fades
due to heat buildup).

Insufficient brake pedal or hand lever free play (brake
drags). .

Handling Irregularities

1.

10.
11.

Tires improperly inflated. See 1.11 TIRES AND
WHEELS. Do not overinflate.

Loose wheel axle nuts (metric). Tighten front nut to 48-
53 ft-lbs (65.1-71.9 Nm). Tighten rear nut to 66-73 ft-lbs
(89.5-98.9 Nm). '

Excessive wheel hub bearing play.

Rear wheel out of alignment with frame and front wheel.
Rims and tires out-of-true sideways (tire runout should
not be more than 0.080 in. (2.03 mm)).

Rims and tires out-of-round or eccentric with hub (tire
runout should not be more than 0.090 in. (2.28 mm)).
Irregular or peaked front tire tread wear.

Tire and wheel unbalanced.

Steering head bearings improperly adjusted. See 1.19
STEERING HEAD BEARINGS. Correct adjustment and
replace pitted or worn bearings and races. See 2.25
FORK STEM AND BRACKET ASSEMBLY.

Shock absorber not functioning normally.

Heavy front end loading. Non-standard equipment on the
front end (such as heavy radio receivers, extra lighting
equipment or luggage) tends to cause unstable handling.





